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For nearly 60 years 
this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 


PORTLAND 
: . 
AY * 
CO 
} 
| 
a 
Telephone : Penarth Telegrams : ‘* Cement, Penarth 


Consulting Engineers : W. S. Atkins & Partners 
Construction of heavy reinforced concrete foundations 
for the Cold Reduction Plant at Abbey Works for the 
Steel Company of Wales Limited. 
John Laing and Son Limited - Building and Civil Engineering 
Contractors, London. Carlisle, Lusaka, Johannesburg. 
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Design 


Supply 
Bend 
and Fix 


We can undertake prompt execution of all orders for this work. We can quote 
as follows, and will be glad to have your enquiries :-— 
Reinforcement Design. 
Supply, Bend and Fix to specification. 
Supply and Bend to specification. 
Alternatively, customer's own material can 
be bent and fixed, or fixed only. 


Whatever we do you can count on first class service from the most modern 
contractors in the trade. We can save you time, money and worry—usually 
all three ; so if your next contract includes reinforcement, get in touch with us 
and let us tell you what we can do. 


Consult us regarding our Mobile Power Bender. 


General Steel 


BAR BENDING & FIXING DEPT. 


GENERAL STEEL & IRON CO LTD - SPRINGFIELD RD - HAYES - MIDDLESEX 
Telephone: SOUTHALL 3221 
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W ICKHAM Builders’ Hoists, all 

models, include quick fitting Tower 
Masts which take substantially less time 
to erect. The Mast sections are de 
signed to butt on to each other and so 
rabbetted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 


required. The Power unit is totally 


enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 


WICKHAM PRODUCTS 


Builders’ Hoists (Mobile and 
Static), Passenger Hoists, 
Concrete’ Elevators, Dia- 
phragm Pumps, Power 
Winches, Portable Winches, Please write to us for interesting literature E 
Brick Barrows, Safety Gates and the name of our agent in your area 


TAKE IT UP WITH 


(Dept. 4) 34 VICTORIA ST., LONDON, S.W.!. Phone: ABBEY 5967-8 


Grams: Wicamite Sowest London 


WICKHAM 
ENGINEERING CO. LTD. 
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GLASCRET 
@ Reinforced Concrete and Gila 
When vou select GLAS- 
CRE] } you choose a method 
and a building material with a 
fitness of purpose” unsurpassed 


by any other medium !—besides, 
it’s fire and fume resisting, rust- 
proof—and does not require 


painting 


‘Technica 


irom 


The tllustration, one of M 


Vay & Baber fremi sho Co 
vood use of GLASCRETE by their FA. KING 
} dD & L 
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F.RIBA J Queen Victoria St. LONDON 


COLOURS 
ASPHALT 


Introducing a mew range specially prepared for 
ASPHALT by the Manufacturers of the well-known 


*“SHADEACRETE” COLOURS FOR CEMENT 
LET US SEND YOU SAMPLES AND PRICES OF 
BLUE ‘ YELLOW . GREEN BROWN 
W. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 
Phone: Duffleld 2294/5 COLOUR MAKERS SINCE 1838 Grams: Hawley, Duffield 
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SISALKRAFT 
SUBSOIL GRADE 


grade SISALKRAFT—the supreme re- 
inforced concreting paper—a sure foundation 


to all forms of concrete constructional work, 


Technical information and samples on request. 


RAUE MARK 


Sole Distributors for 
British Sisalkraft Led. 


J.H.SANKEY & SON. 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. 
Telephone: Holborn 6949. Telegrams: Brickwork, Estrand, London. 
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BUILDING AND CIVIL ENGINEERING 
REINFORCED AND PRESTRESSED CONCRETE 


DOUGLAS 


PILING - HEAVY FOUNDATIONS - ROADS - BRIDGES - AIRFIELDS 
FACTORIES - SEWERS - RAILWAYS + BUNKERS - COFFERDAMS 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 


$95 GEORGE ROAD, BIRMINGHAM, 23 Telephone : Birchfields 4541 


TRUCK MIXERS 


and Batching Plants for 
scientific and economical mixing 
and placing of concrete. 


Also makers of a full range -of tilting, non-tilting and pan mixers and self-priming water pumps. 


RANSOMES & RAPIER LIMITED 


IPSWICH—WATERSIDE WORKS. 32, VICTORIA ST., LONDON. 
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COMPANY 


MANUFACTURERS OF 
THE BEST BUILDERS 


HOISTS THE WORLD ANT PeRFoRMaNces 
| 7 cwt., 
QUEEN 


MOBILE-EXTENSIBLE 4) Net Plat- 
HOIST — form Loads. 


@ THE MOST MOBILE y 
@ MUCH STRONGER / Uh 14 feet 

THROUGHOUT / 


@THE FASTEST to 


@ THE ORIGINAL— J 100 feet 
true mobile hoist. Free 
from all experiment and Yj height of 
gadgets. Hundreds sold 
and working through- lift. 
out the world. / 


PATENTED FEATURES. OTHER PATENTS <A YZ 
APPLIED FOR 


Send for IMustrated Brochure. 


‘MOONRAKER... 


IPSWICH TRADING ESTATE, SLOUGH 
20368 (Sines) Grams: BrirHarsT, SLOUGH 
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brings the accuracy of 
the drawing board to the job 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cardiff, 
Glasgow, Dublin, Belfast 
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Candy Filter House for South-West Suburban Water Company 
Mr. H. Austin Palmer, Engineer. 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to “Concrete.” 
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PRESTRESSED CONCRETE PILES 


A repeat order for 10° ~ 10° prestressed precast piles 


We hold a comprehensive stock of 10" « 10° and 12” « 12” 
prestressed piles ranging in length from 15 ft. to 50 ft. for 


immediate delivery by rail, road, or water. 


THE ADVANTAGES OF PRESTRESSED PILES 
ARE 


% A SAVING OF STEEL UP TO 75°. 

*% A SAVING IN DEAD WEIGHT 

% GREATER RESISTANCE TO BENDING 

% GREATER RESISTANCE TO PENETRATION BY LIQUIDS 


% FREEDOM FROM DAMAGE BY TRANSPORT, HANDLING 
& PITCHING 


Solid or hollow prestressed, precast piles up to 100 ft. long cast 


to customers’ requirements 


CONCRETE DEVELOPMENT CO. LTD. 


THORNEY LANE, IVER, BUCKS. Telephone: IVER 809 
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Photograph by 
permission of 
Railway Execuuve 


CONCRETE SLEEPERS 


British Patents Nos. 569573-16779/43 
and Patented in other countries 


% pre-stressed 
positive anchorage 


STENT PRECAST CONCRETE 


LTD. 


1, Victoria St., London, S.W.1 
Telephone: Whitehall 2573 


Works: Dagenham Dock, Essex 
Telephone: Rainham (Essex) 780 


Agents for Wales and South. West England LOWE, Esa 
BSc Eng. AMLCE.. M inst. ME. ; DAVIES, MIDDLETON 
& DAVIES. LTO... 9, Museum Place. CARDIFF Telephone 
Cardiff 2370 | 


Midland Agent: FABIAN |. M. JACKSON, Min BE. 
MLPLE.. Tl, Leicester Rd. LOUGHBOROUGH. Tele- 
phone Loughborough 378! & 3543. 56, St. Mary's Rd. 
MANCHESTER, 10. Telephone. FAI 2623 


Sales: 


ENGINEERING 


DeceMper, 1950 


For 


BLADES 
CROPPING & 
BENDING 
MACHINES 


Contact 


PUNCHES, DIES & BLADES 


LTD. 
93-94 Chancery Lane, London, W.C.2 


Telephone 


HOLborn 


=== 3333 


/ 
NEWARK 


NOTTINGHAM 


BELPER 
BURTON. ~ 


MATLOCK 


Oe e OUGHBOROUGH 


| ON-TRENT 


Trent Gravels 
10,000 tons per week 
Washed & Crushed |} In. to } in. 


We ere che leading suppliers of high-class concrete 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 
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Permaply is a 


new material which is 


resistant to rot, mould and 
pest attack under all climatic 
It 
even if left unpainted in the open. 
PERMAPLY IS FREE OF LICENCE. 


Send for a copy of the Permaply brochure. 


PERMAPLY a Venesta product 


FOR CONCRETE SHUTTERING 


* Permaply puts the perfect face 
on concrete. 


conditions. will not delaminate 


© Is light, flexible and durable. 


* Has a long life and has been 
re-used for as many as 200 
times. 


VENESTA LIMITED 


VINTRY HOUSE QUEEN STREET PLACE* LONDON’ E.CA CENtral 3000 
175-181 
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“VERROMIC” 
INSULATING CONCRETE 


RADIANT HEATED FLOORS 


NEW DEVELOPMENTS IN RADIANT HEATING INSULATION 


In this type of heating large areas of the floor are heated by hot water pipes or hot air 
ducts to temperatures slightly in excess of normal body temperature. At the same time, 
by eliminating the streams of hot air which carry dust and thus avoiding dirty walls and 
ceilings, decorating costs are considerably reduced. 

In conserving the heat thus obtained, Verromic Insulating Concrete assures uniform 
distribution of warmth, prevents heat loss into the ground, and minimises cold ‘* pockets "’ 
or corners. 

In other words, Verromic Insulating Concrete makes the very most of the Radiant Heating 
System, and by assuring continuous even heat all day and every day creates a healthy 
atmosphere throughout the house or building in which it is used. 


Data on how to Insulate Radiant Heat Floors will be sent on request 


VERMICULITE INSULATING CO., LTD. 


SWINTON HOUSE, 324 GRAY'S INN ROAD, LONDON, W.C.1. Tel: Terminus 9674, 9675 
Also at 81 EDMUND S&ST., BIRMINGHAM, 3, & 163 WEST GEORGE S&T., GLASGOW, C.2 


ENGINEERS SPECIFY 
THEM because rein- 
forcement is securely 
fixed without fear of 
displacement by rough 
usage, tamping, or vibra- 
tion. No snipped ends 
are left to cause rust 
marks. 


CONTRACTORS PRE- 
FER THEM because they 
are cheaper and fixed 
more easily and quickly 
than any other type. 
Test them on your next 
contract at our expense. 


SAVE TIME, LABOUR & MATERIALS 


1.S.&G. MERCHANTS ir.“ 


(Formerly EDWARD LE BAS & CO., LTD.) 
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17 FT. CANTILEVER SLABS 
IN PRESTRESSED CONCRETE 


demonstrates some of the out- 
standing qualities of prestressed 
concrete. The concrete was 
made in short sections, assembled 
with dry joints, and prestressed 
on the site. The hilt and blade 
of the sword, standing 50 ft. 
high, are prestressed by three {” 
diameter ‘MACALLOY"’ Steel 
Bars. 

The handguard is of special 
interest. Comprising two canti- 
levers 17 ft. long, with an overall 
wing span of 36 ft., it 1s designed 
to sustain point loads of 400 Ib. 
at the tips. The cross-section of 
each wing measures 24° 6” at 
the root, tapering to 3” deep at 
the tip. The cantilevers are pre- 
stressed with four }” diameter 
*“MACALLOY’ Steel Bars. 
The total weight of bars in the mae of prestressed concrete 
complete structure is 560 Ib, 
Lee-MecCall fittings and pre- BY THE 


stressing equipment were used 


throughout. LE E-McCALL SYSTEM 


McCALL AND COMPANY (SHEFFIELD) LIMITED 
| TEMPLEBOROUGH, SHEFFIELD AND AT LONDON 
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“SUBMARINE BARANO 


THE TANNO-CATALYSED PORTLAND CEMENT 
SAVES TIME SAVES TROUBLE 


NATURALLY WATERPROOF. CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 


For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 
oll, etc., without any form of surface 
coating. 


For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |” thickness will 
resist an outside pressure of at least a 20° 
head of water. 

For SLURRY (as paint) 

Makes a perfectiy watertight covering to 
brick or breeze concrete walis at very small 
cost, and also provides the best watertight 


undercoat to coloured finishes. 
Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


28 T TOCK RE, 
SUPER CEMENT LTD., toncon, tenn 1008 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 


CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 
‘Phone: 22480. LEEDS 


‘Grame: “Grease.” 
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A the Unit-Frame a 
Scaffolding System... 


« « « has revolutionised all previous concep- 
tions of scaffolding. Economies obtained 
from its usage have been officially acknow- 
ledged by Government Authorities as well 
as by all sections of the Building and Civil 
Engineering Industries. Fully descriptive 
literature is available on application. 
PATENTS GRANTED AND PEND.- 
ING IN ALL PRINCIPAL 
COUNTRIES OF THE WORLD. 


Illustrated above is the adapt 
ability of our Unit-Frame 
System to extremely difficult 
site conditions 


The above photograph of Nechells Power Station 


reproduced by permission of the British Electricity 
KWIKFORM L I D Authority shows the application of our Unit- 
. Frame System to external and internal large scale 

constructional operations. 


WATERLOO ROAD, BIRMINGHAM, 25. London Office: 66 Victoria Street, SW 1 
B 
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ALPHA CEMENT LTD 


PORTLAND HOUSE, TOTHILL STREET 


LONDON, S.W.1. 


Telephone - Abbey 3456. 
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for all ferro-concrete work 


The illustration shows reinforcement work 


in course of construction for two circular 


sedimentation tanks which form a part of 


City Eng Surveyor 

the City of Hereford New Sewage Scheme. ee KF 
The whole of this reinforcement was Consulting F ngineers 

MESSRS. L. G. MOUCHEL & PARTNES 
supplied, bent and fixed by T. C. Jones LTD 

Main Contractor 

& Co., Ltd. 


MESSRS. M. J. GLEESON, LTD. 


T.C Jones & Co. Ltd B00 


STRUCTURAL & REINFORCEMENT ENGINEERS 


A complete service is available for the design, supply, bending and fixing of steel reinforcements 


WOOD LANE, LONDON, W.12. Telephone : Shepherds Bush 2020 + BUTE STREET, CARDIFF » TREORCHY, GLAM. 
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prestressed and 
precast concrete 
for building and 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


H. B. CONCRETE CO Li 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey. 
Telephone ;: Epsom 4041 (4042. Telephone : Egham 3092/3093. 


Decemprr, 1950. 


When CORROSION wind 
you 


to leave walls, floors, tanks, pits, pipes, channels, etc., un- 


protected against the attacks of Acid, Alkali, Oil or Water, is 
to expose them to rapid deterioration, and continual mainten- 
ance costs. 

Windsors provide a complete range of products for the pro- 
tection of Wood, Metal, Concrete, Brickwork, etc. 


Gol WINDSORS today - keep Corrosion away 
H.WINDSOR € C° LTD 


748, FULHAM ROAD, LONDON, S.W.6 ‘Phone: RENown 6006-7-8. 
119, VICTORIA STREET, LONDON, S.W.1 ‘Phone : victoria 9331/2. 


ae 
A symbol! of quality materials, experi- 
enced workmanship, expert supervision 
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PRESENT THE NEW 
HYDRAULIC BAR CROPPER 


THIS UNIQUE MACHINE WORKS ON AN ENTIRELY NEW PRINCIPLE 


CUTS I;’ MILD STEEL IN 2 TO 3 SECONDS 
OR SEVERAL SMALLER BARS 


VERY EFFICIENT —————— LARGE DAILY OUTPUT 
SIMPLE AND SAFE TO OPERATE 
CUTS ROUNDS, SQUARES, FLATS AND HEXAGONS 


E. P. ALLAM & CO. LTD. 


Manufacturers Of vibrating tables, internal vibrators, external vibrators, petro! and 
electric vibrating tampers, vibrating screens, pan vibrators, clectric motors, petrol 
engines, builders’ hoists and winches, and hydraulic bar croppers. 


LONDON: 45 Great Peter Street, $.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glavgow, C5. Tel. South 0156. Works : Eastwood, Southend-on-Sea. Tei. Fastwood 50245 
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SINEX VIBRATORS for CONCRETE 
ROADS and STRUCTURES 


Sinex Electric Vibrators of the pin fixing type are used for compacting concrete roads and 
structures all over the world. They are extremely simple to attach to any road tamper 
by means of an eccentric pin and bracket, and can be utilised for shutter vibration by this 


same method of attachment. 


Sinex Vibrators can be supplied for any A.C 
voltage required, and where an electric supply 
is not available we can provide Petro! Electric 
Generators suitably wound. 


Our illustrations show two typical examples of 
the uses of these Multi-Purpose Machines. 


SINEX ELECTRIC 
IMMERSION VIBRATOR 


This illustration shows a Sinex 80-watt electric 
vibrator mounted on a rigid steel lever for use in 
immersion vibration. This method was used very 
largely on the Mulberry Harbour and has since been 
adopted at various contracts in this country and 
abroad, and is universally accepted where shutter 
vibration is not required. 


SURFACE TAMPER 


Illustration shows Sinex 
pin fixing Vibrator mounted 
on Surface Tamper. Vibra- 
tors can supplied 
separately for fixing on to 
tampers constructed by the 
contractor or tampers can 
be supplied complete to 
customer's specification. 
Generators can also be 
supplied when electric 
supply is not available. 


Our Technical Representa- 
tives will be pleased to call 
to discuss any concrete 
placing problems. 


CONCRETE VIBRATION LIMITED 


2 CAXTON STREET, WESTMINSTER, 8.W.1 


Tel.: VIC 7503/5 


: 

ge 

N 4 

SINEX 

- 


Decemaer, CONCRETE AND CONSTRUCTIONAL ENGINEERING 


‘EXPAMET’ EXPANDED STEEL 
The Expanded Metal Company, Ltd., 


Burwood House, Caxton Street, $.W.1. WHitehall 1736 


STRANTON WORKS, WEST HARTLEPOOL, HARTLEPOOLS 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, 
CARDIFF, EXETER, GLASGOW, LEEDS, MANCHESTER go 


. d 
| 
“an, “bo, 
0, 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Decemperr, 19° 


REINFORCED 
CONCRETE § 


by 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


78 BUCKINGHAM GATE, LONDON, S.W.1. TELEPHONE: WHITEHALL 8735-6-7. 


VIBRATOR 


forcompacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146 1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 


The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10- Telephone: WILLESDEN 0067-4. Cables: CAPLINKO, LONDON 


> 
: 
| 
‘ 
1% fi 
= 
T/ 
. 
: 


Decemser, r990. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


We at Petters send 


to Petter users the world over 
and the many other friends whom we 


> serve or who serve us, our sincere wishes 


2 » for a Happ Christmas and 


Good Fortune in 


iy 

> 

| 

| 
te 


CONCRETE AND CONSTRUCTIONAL ENGINEERING DeckMBER, 1950 


RAS.40 BAR BENDER 


IN FULL 
PRODUCTION 
FOR SALE 
OR HIRE 


A single-disc machine designed to obtain maximum output for bending bars up to 
1} in. diameter. A full hook bar takes only THREE SECONDS BENDING TIME Simple in 
Operation, this machine can be employed with considerabie economy on many contracts 
Supphed motorised or engine-driven, complete with backrest cage for multiple bending of 
small diameter bars, and accessories for bending angle loops in one operation 

The ARD 50 MODEL, a double-dise machine for bending bars from j in. to 2 in. diameter, 
is also available for early delivery 


CEMENT «& STEEL, LTD, AVENUE, cHatHam, 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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IVSEPARABLE 


EIFFEL 
OWER 


To everybody who knows 
Paris, and to millions who 
don't, the elegant edifice of the 
Eiffel Tower is linked for ever 
with the name of the man who 
conceived and designed it. 

Under the ground, too, as 
well as above it, civil engineer- 
ing has some triumphantly 
paired names. The sober and 
CONSTRUCTED 1887-89 exactly calculated science of 
HEIGHT 985 f. foundation piling is a case in 

point. Franki has long been a 
great name in piling through- 
out Europe and other conti- 
nents, and in Great Britain this 
unequalled system of cast-in- 
situ piling has so dominated the scene that 
custom has merged two words into one and 
architects and consulting engineers plan their 
projects, large and small, on FRANKIPILES 
the piled foundations which have proved their 
safety, their speed and their economy. 


FRANKI PILES 


THE FRANKI COMPRESSED PILE 
COMPANY LIMITED 
39 VICTORIA STREET, LONDON, S.W.1 


Telephone: ABBey 6006-9 
Telegrams : FRANKIPILE, SOWEST, LONDON 


SOUTH AFRICA: THE FRANKI PILE CO. of S.A. (Pty.) LTD., DURBAN and CAPE TOWN 
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REINFORCED CONCRETE ROADS 
Cheapest in the long run... 


REINFORCE MEN 


McCalls Matobar welded steel reinforce- 
ment used at St. Helen's Road, Swansea. 


Borough Engineer & Surveyor: |. B. Bennett, 
Esq. MICE 


Contractors: County Borough of Swansea, € 
Borough Engineer and Surveyor's Dept. 


McCALL AND COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH, SHEFFIELD - and at LONDON 
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CHRISTIANI 
NIELSEN 


REINFORCED CONCRETE 


WA Fa 


Reinforced Concrete Shell Roof 


a 54 VICTORIA STREET, LONDON, S.W.! 


TELEPHONE: VICTORIA 6152 
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Cement or on wood 
Concrete liquid compe Shuttering is 
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* CASE HARDENED 
WATERPROOF 
OUST PROOF 

* COLOURFUL 


further par lar 
Sole Manufacturers -— For further particulars write to 


SEALOCRETE PRODUCTS LTD., ATLANTIC WORKS, MACBETH ST., LONDON. W.6 


Tel. : RiVerside 2686, 2687 & 7275. Telegrams and Cables : *‘ EXPLOITURE, LONDON.” 


A. E. FARR. LTD. 


Station Road - WESTBURY Wilts. 


‘Phone: WESTBURY (Wilts) 356 (5 lines) 


2 Victoria Street, WESTMINSTER, S.W.1 


‘Phone: ABBEY 2008 (2 lines) 
CIVIL ENGINEERING AND BUILDING CONTRACTORS 
DEPARTMENTS: 


1. CIVIL ENGINEERING. 


Earth Moving and Levelling. 

Pile Driving and Heavy Founda- 
tions. 

Road and Bridge Building. 

Sewers and Water Mains. 

Tunnels and Outfalls. 

Reservoirs and Water Towers. 

Cooling Towers, Chimneys and 
Silos. 

Wharves and Jetties. 

Railway Sidings, etc. 


Special Machinery Carriers and Low- 
Loading Lorries for carrying heavy 
plant and machinery up to 30 tons 
weight. 


2. BUILDING. 

Factories, Offices, 
Garages, etc. 

3. PLANT HIRE. 
Excavators, Trenchers. 
Bulldozers, Scrapers. 
Dumpers, Rollers. 
Compressors, Mixers. 
Concrete Pumps. 

Pile Frames. 
Winches and Hammers. 
Mobile Cranes, etc. 


Schools, 


4. HEAVY HAULAGE. 


Dismantling and erection of heavy 
machinery undertaken. 
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ANDERSON’S CONCRETING PAPER 


gives 100%, protection to concrete road foundations. It prevents 
the water from leaving the concrete before it is properly hardened, 
and insulates the foundation and reinforcement against moisture and 
impurities in the subsoil. Send for samples and particulars. 
Supplies can be obtained through Builders’ Merchants 
D. ANDERSON & SON, LTD., STRETFORD, MANCHESTER 
ROACH ROAD, OLD FORD, LONDON, E.3 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 
the very wide experience we have had in this 
class of work. We undertake contracts in any 
part of the country, and invite Engineers and 
Architects to include our name on their lists 


for future enquiries. 


THORNTON SONS LID 


“Hocus? 


WELLINGTON ROAD 
LIVERPOOL 
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An Electrically Driven PC4 Concrete Pump. 

Capacities from 8 to 10 cu. yds. per hour. 

Ranges actually obtained 125 ft. vertical or 
1,500 ft. horizontal. 


BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Pump and Mixing plant can be located where it is most con- 
venient for storing and handling aggregates and cement. 


The concrete is delivered by pipeline just wherever it is 
required with the minimum of interference with the building 
operations. 


The speed of the pump governs the whole of the concreting 
gang. 


Pumpable concrete must of necessity be good concrete. 


HE Concrete Pump Compa 
4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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In the good old days when steel was plentiful we 


had to sell Isteg on its merits as a bar. These days its 
merits are taken for granted and the most important thing 
about Isteg is the service which stands behind it. 
If you design in Isteg you can rely upon it being delivered 
when and as you need it, carefully bundled and accurately 
labelled for easy handling on the site. What's more you'll be 


helping to make more steel available for other urgent needs. 


ISTEG 
Concrete 
STEEL 


ISTEG STEEL PRODUCTS LTO. (SALES) 
43 UPPER GROSVENOR ST. LONDON W.1I. Tel.: GROswenor 1216 
ISTEG is manufactured by Guest cen & Nettlefolds (Cwmbran) 
Limited, Cwmbran. McCall & Co. (Sheffield) Lid., T emple- 
borough, Sheffield. The United Steel Companies Ltd., Sheffield 
and ISTEG STEEL PRODUCTS LTD. 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oi! can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould of! is 
recommended 


VIBRAMOL 


This non-staining and non-separating mould 
ot! is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration 


SPRAYMOL 


This grade of mould oi! has been specially 
produced for use with a spray gun. it can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure 


PRODUCTS OF THE 


“ P.S. ORIGINAL MAKERS OF 
Experience has shown that the production of CONCRETE MOULD OILS 


precast and in situ prestressed concrete needs 
8 special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “P.S."" Mould Com- We specialise in the production of mould oils and com- 


pound tor hte ams of were. pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 

66 8 A o9 and have an unrivalled i hich bl 
FA. unriva experience which enabies us to 
give expert advice on all mould oil problems. We 
produced to satisfy the requirements of those have a grade for every purpose, and will be pleased to 


h of 
a a eee submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 18654 Telegrams : ** Columba, Leeds, 3.” 
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Reinforced Concrete Turbine House Foundations under construction by Teylor Woodrow 


POWERSTATIONS - OIL PIPE LINES - 


FACTORIES SEA DEFENCE WORKS . RAILWAY sipines 
UNDERGROUND STORAGE TANKS - OPENCASTCOAL DEEP SEWERS (Tunnel and Open Out) - AERODROMES 


JOODROW 


HEAD OFFICE AND WORKS: RUISLIP ROAD, SOUTHALL, MIDDLESEX, PHONE: WAXLOW 2366, GRAMS: TAYWOOD, SOUTHALL, 
CODE: BENTLEY'S SECOND. LONDON OFFICE: 10 PARK STREET, W.1. PHONE: GROSVENOR 8871. 


CGUNITE AND 
CEMENTATION 


Systematic repairs to structures 
based on systematic diagnosis of 
defects 


WHITLEY MORAN « CO. LTD. 


Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


i 
ad 
ae 


CONCRETE AND CONSTRUCTIONAL ENGINEERING Decemser, 1950. 


= 


General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


High-grade concrete aggregates Washed all-in Ballast 2 in. down. 
graded to any specification, and Zin. Washed & Crushed or Un- 


the most punctual delivery service crushed Shingle. 
in England, can now be given to fin. Washed & Crushed or Un- 
all Contractors, Builders, and crushed Shingle. 


out concrete work and road con- 
struction in London and Suburbs —- Soft. Sand. 

and the Home Counties. i in. Crushed Grit. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 
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top quick delivery... 
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Twisteel offer prompt delivery of Wireweld 
reinforcement fabric to B.S. #221, Pare A. 


REINFORCEMENT LTD 


Lonpon : 43 Urren Grosvenor Srrest, W.1. Telephone: Grosvenor 1216 + ALMA STREET, SMETHWICK, 
Starrs. Telephone: Smethwick 1991 - Mancuesten: 7 Oxroap Roap. Telephone Ardwick 1691 
Giascow : Jounstons & Paton Lrp., 224 Inoram Staert, Giascow, C.1. Telephone: City 7661 
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BUILDING... EXPANDING... 
OR INSTALLING NEW MACHINES 7 


NEED US/ 


Sreep the fixing of all equipment with Rawlbolts and 
Rawiplugs. Get the machines and heavy stuff bolted 
down quickly, firmly, ready for wunmediate use with 
Rawlbolts—the dry fixing that does away with grouting- 
in and waiting for cement to dry. Fix the lighter fittings 


~~ 
switchgear, pipes, cables, lights—with Rawlplugs—the FIXING DEVICES 


fastest and firmest screw fixings in the world ! WRITE FOR TECHNICAL LITERATURE 
Use Rawiplug Fixing Devices where “ speed is the essence of the contract” 
THE RAWLPLUG COMPANY LIMITED - CROMWELL ROAD - LONDON - S.W.T 


the best-known name in 


CONCRETE MOULD OILS 


‘‘Releasol’’| |“*‘Brownol’’ 


Following a recent American test on reinforced concrete, it was 
confirmed that Batson’s Mould Oil possessed a release 
efficiency that ranked first among the top ten lubricants 
tested. A trial will convince you too. 


JOSEPH BATSON & CO. LTD. south & GREASE WORKS - TIPTON 
Telephone: TiPton 1045. Established 1840. 
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SPECIALISTS 


We. MULCASTER 


CONTRA ORS) LTD- 

ite inquiries for Gunite Linings caper 

carat or old structures of every kin 

of the country: 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 


TATION 


oon WORKS, DONCASTER. 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.! 
TELEPHONE: ABBEY 5726-7-8. 
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4 
BLAW KNOX JUNIOR WEIGHBATCHERS, REX CONCRETE 
AND CONCRETE PUMPS ON THE CONSTRUCTION OF THE ROYAL 


FESTIVAL HALL — Man Contractors Messrs Holland & Hannon and Cuber ind 


When specifications call for accurately proportioned 
concrete ... when aggregates must be weighed 
correctly while maintaining rapid and continuous 
output . . . when time and labour must be used to 
the maximum—that's when you need to bring the 
Junior Weighbatcher to your aid. A Junior with a 
concrete mixer and a dragline or other loading method 
gives a complete cycle geared right up for high-speed 
concrete production—proof against inaccuracy and 
guesswork—and operated by a labour force of only 
three men. For rapid movement from site to site, 
the two-compartment hopper is arranged to hinge 
from its normal working position to a lower horizontal 
position for easy towing by a lorry. 


BATCHING, MIXING AND BULK CEMENT PLANT - CONCRETE MIXERS - MOTO- 
MIXERS CONCRETE PUMPS CONCRETE BUCKETS © CONCRETE SPREADERS 
AND FINISHERS STEEL SHUTTERING ROADFORMS - DEWATERING PLANT 
EXCAVATORS - LAND CLEARING EQUIPMENT - EARTH MOVING EQUIPMENT 


YES! che hae everylhing lhe contractors wants 
WEIGHBATCHER’ 


CLIFTON HOUSE - EUSTON ROAD - LONDON N.W.1 - EUSTON 5361 
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Volume XLV. No. 12. LONDON, DECEMBER, 1950 


EDITORIAL NOTES 


Developments in Prestressed Concrete. 


A FEW years ago the theory applied to prestressed concrete was comparatively 
simple, but recently more theories have been devised to explain the behaviour 
of compressed concrete beams under working load and at failure. That a 
reliable theory may not be so simple as at first thought may be realised from a 
consideration of some of the properties of prestressed concrete that have been 
established by tests. A beam may be loaded until it is cracked ; upon reducing 
the load the cracks apparently close completely and the beam continues to behave 
under smaller loads as if it were a homogeneous material. The ultimate load- 
carrying capacity of a prestressed concrete beam may not depend upon the 
amount of the initial stretching force in the wires provided that the wires are 
bonded to the concrete and that the amount of wire is such that the steel yields 
before the concrete crushes. The deflection, however, is greater the smaller the 
stretching force. This ability of a prestressed concrete beam to carry the same 
load, irrespective of the amount of initial tension in the wires, so long as the concrete 
is not crushed before the wires yield, may be an answer to the question of what 
happens if in course of time the prestress in the wires is seriously reduced. 

What happens at failure is important, because the factor of safety may bear 
little relation to the stresses at working load. For example, the stress in the wires 
at working load may be less than that when the wires are first stretched, and may 
be two-thirds of the tensile strength of the wires. Opinions differ regarding 
what happens to the compression in the concrete at failure. Some consider that 
there is no longer any precompression in the concrete in the lower half of the beam 
because it cannot be transferred across the cracks in the concrete. Others con 
sider that the precompression is still fully effective but is transferred through the 
upper and compressed part of the beam. May not this problem be connected 
with the deflection of the beam and the consequent reduction in the equivalent 
eccentricity at midspan ? 

These matters are no doubt resolved in one way or another to the satisfaction 
of exponents of different ideas. There is, however, a major difference of opinion 
about whether tensile stress in the concrete may be, or must not be, permitted 
under the working load. If tensile stresses are permitted, the question arises 
whether or not the tensile stresses may or may not be sufficiently large to cause 
the concrete to crack under loads not exceeding the working load. It must not 
be overlooked that a beam designed not to crack under working load may be 
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accidentally cracked, say, by mishandling or because of restrained shrinkage ; 
the condition of tensile stresses without cracks is then apparently unobtainable, 
although the phenomenon that cracked prestressed concrete may behave as a 
homogeneous material has a bearing on the matter. 

A matter that should have serious consideration is the possibility of pro- 
ducing an acceptable notation for use throughout the world. Notations are 
developed in a haphazard manner at the whim of committees and individuals. 
An original investigator uses a notation that seems to him to be reasonable, 
and he may be excused if he thinks that the invention is more important than 
the method of explaining it. Others writing on the same theory use what thev 
consider to be a better notation, until the time arrives, as it has now done in 
the case of prestressed concrete, when numerous notations are used by different 
investigators and authors and the same symbols have different meanings in 
different books and papers even when they are published in the same country 
and sometimes by the same publishers. This makes the study of a subject 
unnecessarily laborious, and leads to the same confusion of thought that arises 
when the advocates of opposing political faiths use the same words to mean 
different things. We have stated our view that the subject of prestressed concrete 
is not sufficiently developed to warrant the issue of a code of recommended 
practice, but it is not too soon for the adoption of an international standard 
notation so that in the use of symbols at least we shall all write the same language. 
Indeed, ii this is not done soon it will be too late to do so, for it is difficult to 
change things that have become established either in different countries or in 
books that have become looked upon as standard works. 

In this journal for September last a method was described of designing pre- 
stressed concrete beams directly from the assumed properties of the materials 
and the elementary principles of equilibrium. Stress-strain curves are applied 
to convert strains to stresses, instead of using an assumed value of the elastic 
modular ratio. The use of the common formula, in which the moment of resistance 
is equated to the least product of the section-modulus and stress, is avoided. The 
conditions at the time of transfer of the prestressing force to the concrete and at 
failure of the beam only are considered to be critical. Such departures from the 
ordinary basis of de sign have caused criticism not so much of the correctness of 
the method as of the data assumed. . 

Forsaking the section-modulus naturally evokes comment, but the view of 
the author of the method proposed is that the ordinary basis of design does not 
take into account the non-rectilinear stress-strain relationship of concrete and 
cannot be applied to sections that have cracked. The assumption of a stress 
Strain curve for concrete in particular has been criticised because such curves 
depend on the size, shape, age, history and strength of the concrete member. 
Until concrete has been made and tested, the data necessary to draw such a curve 
are not available, whereas it is suggested that tests on prestressed concrete beams 
have established sound values of the elastic modular ratio. The author contends 
that the assumption of a single modular ratio is the assumption of stress-strain 
curves for concrete and steel without knowledge of probable variations at different 
Stresses, and that the assumption (because it cannot be obtained practicably) of a 
short-term curve for concrete errs on the side of safety as it gives a high elastic 
modulus. The short-term curve in the article referred to was drawn on the 
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assumption that the strain at any stress is one-quarter of the strain of a specimen 
loaded so slowly that perceptible creep has ceased when the strain is measured. 
It is no more necessary to use the published curves, if a more accurate curve is 
available, than it is to assume invariably a modular ratio of, say, five, if a more 
accurate value is obtainable. 

The assumption that the stress in the wires at failure of a beam is the o-2 per 
cent. proof stress is criticised on the ground that tests show that the stress at 
failure is approximately the tensile strength if the wires are grouted in the beam. 
A greater stress at failure leads to a reduction in the amount of steel, but the 
author states that his assumption results in a compromise between saving steel 
and reducing the weight of the beam. Reduction in the weight of the beam, 
which is economically advantageous even if steel is not scarce, necessitates smal! 
stresses in the concrete at transfer, and to obtain such small stresses without 
increasing the size of the beam it is necessary that the increase in stress in the wires 
from transfer to failure should be as large as practicable, a result obtained by 
using the steel at stresses where the elastic modulus is high. 

While these matters are being discussed, the practice of prestressed concrete 
construction develops. Although, quite rightly at this stage, no standard codes of 
practice have yet been published in this country, there is a Polish standard 
specification for prestressed concrete with bonded wires, and provisional recom- 
mendations for the design of prestressed concrete have been published in Germany. 
A supplement to the code for liquid containers issued by the Institution of Civil 
Engineers gives recommendations for the use of prestressed concrete for such struc- 
tures. The size of structures built in prestressed concrete increases. Monolithic 
prestressed concrete building frames and continuous-girder bridges are among the 
latest developments. There are now about a hundred structures in Great Britain 
in which prestressed concrete is used either for the entire structure or for some 
part such as precast beams for floors. There is at least one building in London 
with prestressed concrete beams designed in accordance with the requirements 
of the London County Council. The largest span for a bridge in this country 
is as yet only 8o ft., which is small compared with spans exceeding 200 ft. of some. 
structures abroad. In the north of England there are prestressed concrete tanks 
of 106 ft. diameter and 41 ft. deep. 

Much publicity continues to be given to achievements in prestressed concrete. 
Courses giving theoretical and practical instruction are available. Wire suitable 
for the cables in prestressed concrete structures is more plentiful. New apparatus, 
some of which are ingenious and effective, are being devised. New patents are 
continually being added to the already long list of inventions. New companies 
have been formed to exploit this method of construction and it is said that, as 
a result of the consequent competition and extended experience, the cost of 
prestressed concrete construction is being substantially reduced. It seems that 
prestressed concrete is becoming established as an economical method of con- 
struction, and that experience is now sufficiently extensive to prove that pre- 
stressed concrete is a sound means of solving certain structural problems. It 
seems, also, that its shortcomings are now sufficiently realised to ensure that the 
method is not used in unsuitable cases. 


December, 1950. 


G 
4 
; 
» 
% 
4 
J 
17 
3 


SCOTTISH HYDRO-ELECTRIC WORKS. 


Fig. 6.—Clunie Dam: Spillway completed. 
See facing page.) 
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Scottish Hydro-electric Works. 


lHE accompanying station was described in this journal for 


some of the structures in two of the hydro March 1947 and December 1048 Phe 
works of the North of Scotland dam (Fig. 1) is a mass-buttress concrete 


illustrations show 


electri 


Fig. 1.--Loch Sloy Dam. 


2 


Fig. 2..-_Loch Sloy Dam: Buttresses. 


ft. long It has a maxi 
165 ft., and a volume of 
The central part 
wide, and this and 


structure L160 
mum height of 
about 200,000 cu. yd. 
Loch Sloy Dam. of each buttress is 26 ft 
the curved flanks were constructed first as 


separate blocks (Fig. 2) leaving inter- 


Hydro-electric Board, which are now 


completed or nearly completed 


The construction of the Loch Sloy dam 
and tunnel and the Inveruglas generating 
p— December, 1950. 419 
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Fig. 3. 


mediate construction slots which were 
filled later The continuous wall over the 
arched heads of the buttresses carnes a 

vacd The two spillways are se parated 
by a projecting on wu head of 
which ws the valve house 


Inveruglas Generating Station. 


Water stored behind t lan it | 
Sloy 8 conducted to tl venerating sta 
tion thr the un wl 


WORKS. 


Inveruglas Generating Station. 


2 miles 


chame 
crete 


the 


ipar 
put 1 


L he 


m (equivalent to 
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of horse-shoe 


15 ft. 4 in 


long and Cross 


in 


ter), and is lined mainly with con- 

Steel pipes lead from the tunnel to 
enerati station (Fig. 3) at Inveru- 

Ihe station contains four vertical 
alternator having 1 combined 
ity of 130,000 Kw [he station was 
nto operation in October 1950 

walls comprise g} of reinforced 
ete cast itu in steel shuttering 
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Gece OF PRE CART 
WATER 
Fig. 4. Inveruglas Generating Siation : 
Fixing Facing Slabs to Concrete Walls. 


The external face is covered with precast 
concrete slabs erected after completion of 
the main wall and separated therefrom by 
a i-in. space filled with grout, the slabs 
being secured to the wall by bolts on which 
copper distance pieces are threaded as 
shown in Fig. 4. The slabs are fn courses 
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of 24 in. and 13) in. alternately and are 
2 in. thick The backing concrete is 
1} in. thick, the mixture being 1 part of 
ordinary Portland cement to 3} parts of 
crushed stone The facing concrete is 
j in. thick and is also a 1: 34 mixture, 
the aggregate beige crushed granite of 
three types, namely j-in. to [-in. grey 
granite, j-in. to }-in. blue granite, and 
}-in. down comprising equal parts of grey 
and pink granite. In the dressings sur 
rounding windows and elsewhere the 
aggregate is grey granite of } in. maxi 
mum size The cement im the facing con 
crete is 85 per cent. of ordinary Portland 
cement and 15 per cent. of buff-coloured 
cement Ihe facing was given repeated 
scrubbings to expose the aggregates The 
backs of the slabs were painted with a 
bituminous waterproofing compound 


Tummel-Garry Works. 
ihe construction of the works at Clume 
and Pitlochry, which comprise the first 


Fig. 5.—Clunie Dam in Course of Construction: Downstream Face. 
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Fig. 7. Clunie Generating Station. 


f the Tummel-Garry scheme. wer 
scribed in this journal for January and 
1949 The dam at Clunie (Fig 
now completed, is a gravity 
structure 380 ft. long, has a greatest width 
and height of oo ft. and 7o ft 
tively, and contains about 37,000 cu. yd 
if concrete Another view of the down 
tream face at an early of construc 
tion is Fig. 5, which shows the 
temporary access bridge and 
mn the background, the plant for handling 
the rock from the tunnel 
The tunnel conducts the water 
from behind the dam to Clunie generating 
is of 


bebruary 
page 415), 


respec 


stawe 


given im 
shuttering 


excavated 
which 


tation is about two miles long It 
shoe cross section having an equiva 
largest 


heorse 
lent diameter of 23 ft 

water tunnel in Britain 
the construction of the tunnel 


and 1s the 
notes on 


h was 


whi 


Fig. 8. 


from two faces 


n this journal 


full 


were 


sive 
given 


driven tao the 
simultaneously 


for January to49. The tunnel is lined with 


concrete, the walls and crown being lined 
at the same time using a travelling shutter 
100 ft The « for the 
lining is selected crushed schist excavated 
from the The fine aggregate is 
natural sand Ihe batched 
were transported in skips to three }-cu. yd 
mixers mounted on a carriag: 
immediately behind the shutter, and the 
concrete was placed by two 6-in pumps 

Che installed « ipacity of the generating 
Station at Clunie (Fig is about 60,000 
kw., and is now in operation The shut 
tering for the inlet to the draught tube of 
one of the three turbo-alternators is shown 
Che reinforced concrete walls 
lifts 


long aggregate 
tunnel 
materials 


concrete 


in Fig. o 


of the building were c: in 2-ft 


Pitlochry Dam and Generating Station. 
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between steel shuttering on the imside 
and precast concrete facing slabs on the 
outside The exposed granite-aggregate 
slabs are similar to those at Inveruglas 
generating station, except that the courses 
are 10 in. and 14 in. alternately and that 
ordinary Portland cement ts used through 
out The pointing ts mortar to which a 
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to those at Clunie, except that the courses 
of precast slabs are each 22 in. deep \ 
shutter 8 ft. high was used on the inside 
face of the cast-in-situ reinforced concrete 
walls and the slabs erected as permanent 
shuttering on the outer face, each lift of 
concrete corresponding to the height of 


one course of slabs 


Fig. 9. -Clunie Generating Station: Shuttering for Draught Tubes. 


burnt-sienna pigment is added. The coat 
of arms of the North of Scotland Hydro 
electric Board above the entrance is also 
in concrete precast in sections in plaster 
of Paris piece-moulds 

The generating station at Pitlochry, 
with a capacity of 15,000 kw., is com- 
bined with the dam (Fig. 8). The walls of 
the generating station are of similar design 


December, 1950. 


The dam at Pitlochry is about 480 ft. 
long and 50 ft. high and contains about 
43,000 cu. yd. excluding the generating 
station The cut-off wall is more than 
1000 ft. long, and in parts is 160 ft deep 
owing to the great depth to which the rock 
dips on the left bank. The deepest parts 
of the trench were lined with heavy steel- 
sheet piles 40 ft. long, which were with- 
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Fig. 10.—Aldour Bridge, near Pitlochry. 


drawn as concreting proceeded The struts were 2 im. square, and were 
Walings were g-in. by 44-1n. steel channels provided alternately at 10-ft. 6-in. and 
at 7-ft. centres vertically. The timber 7-ft. 9-in. centres horizontally. The top 


Fig. 11. -Fish-pass, Clunie. 
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Fig. 12. 


of the plain concrete cut-off wall, which 


has a minimum thickness of 5 ft., is sur- 
mounted by an access road 
Aldour Bridge. 

The new Aldour bridge (Fig. 10), across 


the Tummel river } mile below Pitlochry 
dam, is a reinforced concrete girder road 
bridge with a total lerigth of 300 ft. 6 in 
The middle span of 94 ft. comprises two 
cantilevers and a suspended span 50 ft 


long. Each end span is 77 ft. 6 in. long 
Exposed concrete faces are bush-ham- 
mered Ihe ground at the site of the 


bridge is loose gravel and sand and the 
piers are carned on piles 


Fish-passes. 

A feature of the dams at Clunie and 
Pitlochry are the fish-passes to enable 
salmon to by-pass the dams when pro 
ceeding upstream to spawn The tish 
passes are of the orifice type and comprise 
a series of compartments each at a slightly 
higher level than the preceding one, and 
connected by a submerged pipe or orifice 
in the lower part of the division wall 
through which the fish swim against the 
flow of the water Fig. 11 
shows the fish-pass at Clunie The parts 
of the reinforced concrete walls in contact 
with water are painted with a black bitu 
minous waterproof compound. The longi 


descending 


Congress 


Tailrace Screen and Fish-pass, Pitlochry. 


tudina! walls and bottom were cast in situ 
The cross walls have precast flash-boards 
fitting into slots in projections from the 
longitudinal walls The fish-pass at Pit 


lochrv 1s about tooo ft. long and com- 
prises 33 compartments most of which 
are 25 ft. long and 14 ft. wide The 
depth of water is & ft. and the rise from 
one compartment to the next 1s 15 1n An 
observation chamber and counting device 
are incorporated in this fish-pass The 
lower part of the pass is seen in Fig. 12, 
which also shows the tailrace screen (and 


supporting reinforced concrete structure) 


which fish from entering the 
turbines 
The consulting engineers for the Loch 


Sloy works are Messrs James Wilhamson 


prevents 


& Partners and for the Tummel-Garry 
works Sir Alexander Gibb & Partners 
Ihe principal contractors for the struc- 


tures are Loch Sloy dam, Messrs. Bal 
four Beattv & Co., Ltd Inveruglas gen 
erating station, Messrs. Hugh Leggat, 
Ltd Clunie and Pitlochry dams and 
Aldour bridge, Messrs. George Wimpey & 
Co., Ltd Clunie tunnel, the Cementa 
tion Co., Ltd Clume generating station, 
Messrs \ ™M. Carmichael, Ltd The 


precast concrete facing slabs for the gen 
erating stations at Inveruglas, Clunie, and 
Pitlochry were made by Messrs. George W 
Bruce, Ltd 


on Dams. 


Tue fourth congress of the International Commission on Large Dams is to be 


held at New Delhi, from January fo to 15, 1951. 


committee is Mr. C. H. Gray, 


London, W.C.2. 
December, 1950. 
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The secretary of the British 


Grand Buildings, Trafalgar Square, 
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Book Reviews. 


‘ The Economic Design of Rectangular Reinforced 
Concrete Sections.” Hiv Lon 
r Isaac Pit > Lid Price 
4 
lu author deal analytically 
problem of determining the least 


with the 


amount 


reinforcement requ'red in a reinforced 
concrete member rectangular cross 
ection subjected te 1 load acting parallel 
to the longitudina! axis and at a known 
point on either of the two principal axes 
{ the cross section The load may be a 
| or a thrust, and may act within or 
utsule the boundary of the section Lhe 


formula and charts are of general applica 
tion within the limits described, and trial 
amd-error methods of determining the 
amount of remtforcement are liiminated 
some of the results of this pure mathe 

matical treatment may le irprising to 
hose accustomed t ordinary design 


t 

bor example, reinforcement disposed sym 
metrically may be extravagant if the point 
of appheation of the within the 


ection The derivation of the 


load 1s 
formula 


given in an appendix Excluding a 


frame 
ha 

subject is d 


hensivels In fewet 


analysis, which th: 
bearing on the 
ait with compre 


than 60 pages 


Pundamentals of Reinforced Concrete.’ | kK. } 


book of 6 


and 


oO pape with a index 
trations 


elements of the 


numerous ‘llu aims at deal 


ing with the whole subject 


of reinforced concrete within a single 
and 


ot the 


volume yive good descriptions of 
latest method Part 
deals with materials and con 
Part II (363 pages) deals with 
The book is clearly printed and 
to read, The English and the 
excellent The dia- 
generally clear The photo- 
graphs are well chosen, and those in the 


page 
truction 
design 

interesting 
cross-reterences 


grams «are 


are 


introductory chapter and some others 
show the high standard of reinforced 
concrete in India The book is based 


largely on English, American, and Indian 
codes, the quotations from which are of 
value for ready reference. 

Part I gives excellent information on 
materials, on the proportioning of aggre- 
gates, on the properties of concrete, on 


426 


mixing, placing 


compacting and curing 
on the fabrication of reiniorcement, and 
on shuttering Useful suggestions on the 
possi bilits of precast construction ar 


included 


CeTning 


In reference toa statement cor 


bridge it may lx 


that many uch bridges ha. 


ible 


submer 
mentioned 


been built in India in masonry as well 
in reinforced concrete There is an apt 
relerence to that ingrechent, so necessar\ 
in the production of good concrete, cor 
tained in the « xperience consoentiou 
me of those taking part in its production 
The evils resulting from dropping 
crete from a heiwht and the effect 
inadequate curing are well describe 
thes« ubjects deserve greater considera 
tion in this countr Defective construc 
tion points are mentioned, but are not 
shown in the illustratior Blemiushe 
due to rendering because of defective 
shuttering are described 

Part II deals with ce The funda 
mentals are given, with worked examples 
which would have been of greater value 
to the novice had they been ac« mpanied 
by some good workin letail In the 
chapter on arche it 1 tated In the 
case of semi-circular arche there 1s no 
horizontal thrust but explanation or 
proof en in substantiation 

Prestressed crete nterestingly 
described in a chapter of 32 pages The 
treatment of rigid frames by moment 


distribution methods 1s very 
with and the 
moment 


brnefly dealt 
the bencit 
and consequent detormation ot 
further explanation 
The horizontal forces also require balan« 

ing It is not clear why 3 in. cover has 
to be added on both faces of structures to 
contain materials, thereby necessitating a 
thickness of 18 in. for an eftective depth 
of 12 in Shell "’ construction, piles, and 
culverts are alluded to, but reinforced 
concrete piles in particular receive small 
notice. 

The book, which concludes with a 
chapter on repairs, contains errors in the 
mathematics which often make the work 
difficult to follow and sometimes spoil the 
worked examples, and a table referred 
to on page 604 is not given in the book. 


of 


the frame require 
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| EQUIVALENT ELASTIC SYSTEMS. 


Equivalent Elastic Systems in the Analysis 


of Continuous Structures.—II.* 
By L. A. BEAUFOY, Ph.D., M.Sc., A.M. Inst.C.E., M.1.Mech.E., M.1.Struct.F., and 4 


A. F. S. DIWAN, Ph.D., B.Sc. : 
He method of using equivalent elastic systems will be illustrated by application 


to the continuous frame on flexible columns shown in Fig. 6 Ihe distribution 
of bending moments for the given load on span CF will be computed and the 
influence line for the bending moment at E determined \xial deformation of 


the members will be neglec ted. 


Structural Analysis. 

rhe first step is to evaluate the elastic constants of a rafter and a column, 
and the stiffness factors for the ends of these members The values are given 
in column (1) of Table No. Il. Start at one end of the frame and consider the 


‘ol 

? 


Fig. 6. Continuous-gable Arch Frame on Flexible Columns. 


partial equivalent system No. 1 in Fig. 7 comprising the real member HK and 
a virtual equivalent system No. 1 for member KL, which in this case is the 
member KL. Enterin column (2), Zable No. I1, under virtual equivalent system 
No. 1, the stiffness factors for the end K of member KL and the elastic constants 
for member KL. Then compute, as in the following, the elastic constants 
for the combination constituting the partial equivalent system No. 1. From 


equations (8)—see Part |—and referring the co-ordinates * and 7 to joint H 
5°2 ty 20 
22°5 (1-0 5 ,. x 5) 
35°15 + 21°3 + §°2(4°5 — 2°484)* + 1-0(8 + 2-484)? 187-6 
878 + 5°2(26°14 — 22°5)* + 1°0(45 — 26°14)? = 1302 
5°2(4°5 — 2°454)(22°5 — 20°14) + T°O(— 2°454 — 5)(45 — 20°14 230 
2367 236° 
157°6 - 144°0 ; 1302 1005 
1302 157°6 


Enter these values in column (3), Table No. Il. From equations (7), calculate 
the forces and moment required at joint H to produce unit rotation there. 
I (2°-484)* (26-14) 2 2-484 x 26°14(— 236) 


1°047 
62° 1446 1005 144°6 x 1302 


m, 


* Concluded from November, 1950 
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Il E.astic CONSTANTS, STIFFNESS Factors, AND INDUCED MOVEMENTS 


Impose Unit | Impose 


| | rotation on left- |horiz. translation 
hand end of the [on leH- handend | 
RAFTER COLUMN | | | ond of the 
HK KL I system system 
Equivalent | Partial fquvalent| Actual Stiffness Factors 
| system ner Member HK 
| 6-20 mg! 1-O47 0: 0500 
26-14 hg| 0-0500 0©-0069 
2 464 vg |-0-0292 ro 001255 | 
7-6 induced Movemen’s 


1302 Joinr K 


236 0-134 0-0486 
iho | 00-0500 | Re 0: 0069 
446 0-0487 
| 1005 4g | 2-1590 536 
Equivalent Porrial Equivalent? Actual Factors 
0 0264 0 0469 system system N°2 Member Fin 


NOTES 1-098 iM, 0-0665 
hg 0-01192 
* ORIGIN AT Vg |-0-0276 000856 
JOINT H Indused Movements 
Jomr 
ORIGIN AT Me 261 | me! 0-1022 


JOINT K he 0665 [ho O-O1192 | 
0642 0-035! | 


128 


ag 758 | 0-424 
Virtual Equivalent) Partial Actual Stiffness “Factors 
system 5 System NOS Member CF 


me img. 1-it2 0-721 
Ne | - X 2365 [he 00720 jhe 0-0184 
ho y Ve | -0-:02764 -0-000788 
Induced Movements 

5 1016 Join’ 

Gq - 598 Mo, 0-253 0-1072 
146 he! 0-0720 0-0134 
970 00748 0:0306 
| a¢ 1-618 4a 0-387 
Virtual Equivalent] Partial Equivalent | Actual Stiffness Factors 
system N°4 Member BC 


hg -0-003 he 0°0736 jhe 0°01378 
ha | 00603 Vé 0-000772 
Induced Movements 

| 0-279 Joint C 
y 5-03 0-26! 0-1083 
le | 16°60 No | 00736 jhe 0-01578 
 0°0724 0-0300 
4g 1-586 0°379 


4 
h 2°454 20°14 230) 236) 26°14 


é 0°050 ; O°02G2 
144°0 1302 1005 157-6 1005 


4 
| 
| 
4 
1 


Enter these values of the rotational stiffness factors in column (4). Transfer 
these forces to the elastic centre O, of virtual equivalent system No. 1 as follows: 
Ms, —= 1°047 + (0°05 x 8) — (o < 45) = 0134; Ay = hy = 0-050. 

Substitute in equations (1) to give 

O134 0-134 and (0°050 X 21°3) + (8 K O-134) = 2-139, 
which are the induced movements at joint K resulting from unit rotation n imposed 
at ioint H, and are also entered in column (4). 
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(& See) EQUIVALENT ELASTIC SYSTEMS. 

Similarly, calculate the horizontal displacement stiffness factors and the 
induced movements at joint K for unit horizontal displacement of joint H, and 
enter the values in column (5), Table No. II. 

Next consider partial equivalent system No. 2 (Fig. 7), which comprises 
the real member FH and a virtual equivalent system No. 2 for members HJ, 
HK, and KL. Combine partial equivalent system No. 1, which is the sum of 
members HK and KL in series, with member HJ in parallel at joint H to obtain 
the properties of virtual equivalent system No. 2. This is done by adding 
together the relevant stiffness factors of partial equivalent system No. 1 and 
of member H] to obtain the stiffness factors at the common joint H of the 
combination, which constitutes partial equivalent system No. 2. Therefore 


M, 4°0 1-047 5°047 ; 
H, 0°05 0° 375 O° 325 ; and H, 0°0009 + 0°0409 0-05 38. 


PARTIAL EQUIVALENT _SYS7EATS 


System Ae. 2. 


W 

Oz 


System No 3. 


O4 
Ce 
Sys erm No.4 


FULL EQUIVALENT 


t 7 
J 
ee | 
|| 4 
K 
| 
L 
ptt 
Se 
| | 
System Neo. Z 
7 fe} | 
a Fig. 7. 
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(& EQUIVALENT ELASTIC SYSTEMS. 


Substitute in the equations in column (4) of Table No. I (which was given in Part I) 
to obtain the elastic constants of partial equivalent system No. 2 


0°05 35 
‘ O* 327 


5047 
I 

6-04; and J, IS 
0°0539 O70535 


35) 


Enter these values in column (2), Table No. I. 


A complete cycle of operations has now been described. The process is 


continued to complete Table No. If. From the induced movements in this table. 
the unit displacements in the upper part of Table No. II are readily obtained 
and show the rotations and translations induced at each joint by unit rotation 


or translation imposed at any joint. Fig. 7 illustrates the four partial equivalent 
systems used in the foregoing procedure. In each case the virtual equivalent 
system shown diagrammatically replaces the members indicated by the broken | 
lines. The structural analysis is now complete and it may be used to determine 


the distribution of moments and forces due to load or to plot any influence line 


Stress Analysis. 
The stiffness-factors for the joints of the frame can be obtained from Table 
No. I. 
For joint ¢ 6159; 0°253; 
For joint M, H, 


H, 0°0072. 
24 ~ H, 0°07074. 

Hence for full equivalent system No. 1 (Fig. 7), using the expressions in 
column (4) of Table No. 1, the elastic constants are 


00072 


>» 0-007 2 0°25 3)* 


14°59 


Similarly for full equivalent system No. 2 (Fig. 7), S o186q 5 9 435; 
I 14°14. Note that in each case the virtual equivalent systems shown 


diagrammatically in fig. 7 replace the members indicated by the broken lines, 
that 1s all the members of the frame 

For the given load on the frame, if all the joints are considered fixed, the 
fixed-end moments are 22,500 ft.-lb. at CF, and 22,500 ft.-lb. at Fe The 
fixed-end thrusts are 15,000 lb. at CF, and 15,000 Ib. at Ft Transfer 


these unbalanced components at the joints C and F to the elastic centres of full 


equivalent systems Nos. 1 and 2 respectively For joint C, 


Me + 22,500 + 15,000 3°70) 33,g00 {t.-lb., and hy 15,000 lb. 
Substitution in equations (1) gives ° 
{ 33,Q00) x 0440 ; 

I = (— 15,000 x 14°89) — [(— 6440) x (— 3-765) 247,400 


which are the balancing movements at joint C. Similarly, for joint F the balanc- 
ing movements are dé = 5220 and 4 228,100. These balancing movements are 
entered in the middle part of Table No. III, but in units of 1000 Ib. in which 
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form the figures are more easily manipulated. The movements induced else- 
where are determined by proportion from the unit-displacement table, and hence 
the total jot displacements are found. 


Bending Moments and Horizontal Forces. 

[he calculation of bending moments and horizontal forces follows readily 
as shown in Table No. IV. A check on the arithmetical work is that the sum 
of the moments at each joint and the sum of the hornzontal reactions should 
both be equal to zero. It is seen that the agreement is good. 


Influence Line for Bending Moment at E. 
rhe structural analysis in the foregoing applies if it is required to plot the 
influence line for the bending moment at joint E. For the stress analysis the 
whole frame is replaced by a full equivalent system composed of the real member 
CF, and virtual equivalent systems CQ, and FQ,, all in series (Fig. 8a), which 
are the same as those shown as partial equivalent systems Nos. 2 and 3 respectively 


in Fig. 7 the elastic constants for which are given in Table No. Il. The elastic 


Fig. 8. 


constants for CF are as given for HK in column (1), Table No. I. If the origin 
for # and f is C for the virtual equivalent system CQ, and the real member CF, 
ind is F for the virtual equivalent system FQ,, then for CQ,, S$ 

6-04, and J, = 186; for FQ,, S = 02875, 9 5°25, and J, 
From equations (8) the elastic constants of the resultant system are as follows 
if the origin of # and f is at ¢ 


+ 52 55146 


Oo 2876(8-66)? 5°2(1-09)? 128-97 
o- 2876/22 65)? 1188-4. 
0°2576 22°05( —8-66)) = 14°95 
«<\2 
(14°95) 
+9. 1187-0. 
125°97 
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= 
at 
22-5 
m 
| 
Rot 
22-5) + (o°2876 » ) 
5 5) y 45 22°35 
327 6-24) oO 2876 5°25) + (5°2 5 
ISO 17 °O! 15 + 0°327(9°05§ 
S78 + O° 327(22°35)* + §°2(0°15)? 
I, O° 327( 35)(— 9°05) + (5°2 X O15 
14°95) ; 


& ) EQUIVALENT ELASTIC SYSTEMS, 


Tasie V. 
[Horisontal BeflecFion ]SeflecFion tor | Deflection for] [Bet ection 6 Deflection 


distance from) unit unit rofation relative distance | for for tor for | Total 
left-hand end | displacemen! | of left-hand! rotation at from horiyonfal rofelion | rotahion Deflechory 
oF rafter of left-hondend Cc fransiahon| of ot rotation 
0 °° 
| 0-254 
290 
© 2268 
0.055 
0 0e2 


0-014 


INFLUENCE 


The co-ordinates of E with reference to the elastic centre O of the combined 
system are X, + O15 ft. and vz + 5°59 ft., so that the centroidal moment 
and forces required to impose a unit relative rotation at E are 

I 


O°0172 


35 


Ue 0°000410 


According to the sign convention, the directions of these centroidal quantities 
are as shown in Fig. 8b. Transfer these forces to the elastic centres O, and O,in 
turn. For point C, m = —0-172+-(0°0435 x 9°65) — (0°000416 x 22°35) = +-0°2382 ; 
h + 00435. From equation (1), the displacements at joint C due to these 
forces at O, are 


0°2382 0°327 = 0°0779 ; A (0°0779 0°24) -+- (0°0435 15-6) 1°295. 
The displacements at joint C induce movements at joints to the left of C only. 
Calculate these movements by proportion from the data in the upper part of 
Table No. III and enter them in the lower part of Table No. III. Similarly, 
calculate the displacements at joint F and the movements induced at joints to 
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the right of I Hence 
Table No. Il 

Finally, compute the 
deflection diagrams fo 
of Table No. \ 
the other end being fixed ; (/ 


a single rafter 


namely, 
end being fixed é 
‘Aim 


ordinates 


{ the 


DIWAN 


Unit relative rotation at the section of the member 


deflection diagrams are 


(CONCRETE 


obtain the total joint displacements (in the lower part of 
due to the imposed unit relative rotation at E. 
influence line for My, as in 


Table No V from the 
the cases given on the left-hand side 


a) Unit horizontal translation of one end of the member, 
Unit rotation of one end of the member, the other 


in this 


for which the influence line is required, both ends being fixed. The 


given in Table No. V The influence 


line is computed from these ordinates by proportion as on the right-hand side 


ot T able No \ 


known 


the actual displacements of the t rminals of each rafter being 


Phe value of M, for the given load ts then obtained from the influence line 


as the 
lheretore, 


toot ot 


Span 


2 


under 


\rea 


15.000 * 2 455 


a) I*295 


area under the influence line between C and F multiplied by the load per 


under (/ 


irea 


irea under 


44 


22,500 9730 {t.-lb 


lhis bending moment should be compared with that derived independently from 


Table No. 1V, namely, 


My 53°4 + 0°75 — (9 x 8:07 


ein CONCRETE AND CONSTRUCTIONAI 
ENGINEERID prize f which is 
awarded eact year for mpetition 
the students attending Professor 
\ l | ltaker's course of concrete 
technology at the Imperial College rf 


Science and Technology, City and Guilds 
awarded for the vear 

Everard I he 
Wentworth 


Institution 


Collewe has been 
1948-19049 to Mr K. A 
assessor was Mr | 

Sheilds Past President of the 


Civil | ine who im the course of 

Lh ibject f the competition wa 
the development of a site on the Thames 
estuar' neluding a double-berth jetty 
for vessels of 15.000 tons, a bridge overt 
the river together with approa hes to the 
bridge a ten-story warehouse light 
factories, worker flats, admunistration 
block, oil-storage tanks and other 


road, and water 
worked in 


structures needed for rail 
The 


competitors 


‘*Concrete and Constructional Engineering *' Prize Design. 


135 1000 Q,720 it lb 


groups 
plan 
group 
descnibing in 


group prepared a general 
h member of a 
and 
detail one or more f the 
structure included in 

All the competitor showed a good 
grasp the ntiais engineer 
and the reports and drawings 
gave evidence of careful and 
work Indeed, it has not been easy to 


award the prize, but I have come to the 


of its scheme and eas 


mace a report drawings 


the scheme 


conclusion that the most deservi con 
petitor 1s Mr. K.A. Everard whosubmitted 
two-berth road 
and rail and a 
boiler house | consider that honourable 
should be made of Mr | 
Lonergan for his design for a block of 
flats, of Mr. A. Gelibter for his design for 
a warehouse, and of Mr. S. Revesz for his 
design for an administration block 

The competition has again resulted in 
some very praiseworthy designs 


designs for a jetty with 


approaches, a wharf 


mention 
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RECONSTRUCTION OF A QUAY AT WALLSEND. 


Reconstruction of a Quay at Wallsend. 


THE quay at the Turbinia Works of Par- 
sons Marine Steam Turbine Co., Ltd., on 
the north bank of the river at Wallsend- 
on-Tyne, has been reconstructed recently 
The structure (Fig. 1), which is about 
642 ft. long, comprises six parts (Fig. 3), 
namely, the new eastern’ extension 
220 ft. 9 in. long, an old timber quay 114 ft. 
long, an old reinforced concrete quay 
51 ft. 7 in. long, a new western extension 
158 ft. 3 in. long, a launch-dock about 
So ft. long, and a new bollard-quay the 
greatest width of which is 17 ft. 9 in. 


and filling behind the wharf are retained 
by a wall of steel sheet-piles tied at the 
head by twin steel tie-rods connecting to 
a steel I-beam and a continuous reinforced 
concrete anchor slab 7 ft. 6 in. deep and 
3 ft. thick (Fig. 5). The outward deflec- 
tion of the sheet-piles imposes an outward 
thrust on the transverse horizontal braces : 
this is resisted by tension in the diagonal 
tie, which in turn transfers the force to 
the rear longitudinal beam of the deck in 
which ends of the tie-rods are anchored 

The deck comprises large rear and front 


Fig. 1. 


Eastern and Western Extensions. 


The extensions (Figs. 2 to 4) are simi- 
lar in design and comprise two rows of 
vertical reinforced concrete piles at 18 ft 
centres transversely, with an additional 
row of piles in the western extension to 
support the front of the deck which 
projects forward to the curved river-line 
stipulated by the Tyne Improvement 
Commissioners. Construction below high 
water is generally of precast reinforced 
concrete, and cast-in-situ reinforced con- 
crete is used elsewhere. At a level suffi- 
ciently high above low water to enable 
construction to proceed at most states of 
low tide there are horizontal reinforced 
concrete braces transversely and longi- 
tudinally, and diagonal braces extend 
from this level to the head of the rear row 
of reinforced concrete piles. The ground 


E—December, 1950. 


New Quay at Wallsend-on-Tyne. 


longitudinal main beams which carry the 
crane rails, two smaller longitudinal beams 
for standard-gauge rail-track, and trans 
verse beams The structure is designed 
for a superimposed load of 672 Ib. per 
square foot, a 30-tons crane on two four- 
wheeled bogies imposing a maximum load 
of 45 tons from each wheel of any one 
bogey, a go-tons turbine on an eight- 
wheel truck drawn by a 48-tons locomo- 
tive, and berthing or mooring loads 

The reinforced concrete piles are 16 in. 
square by about 60 ft. long and were 
driven generally to a set of ten blows for a 
penetration of 14 in., but the severity of 
the driving varied from 2 in. for ten blows 
to refusal. The piles bear on strata of 
gravels and sands above which are silts and 
sands ; soft ground occurs in places below 
the gravel. The greatest working load on 
one pile is 54 tons. The piles were driven 
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Fig. 3. 


by a 3 -tons 
hammer dropping 3 ft. 6 in. The 
tudinal 
distribute the 

The fendering comprises 12-1n 


semi-automati steam- 
longi- 
beams designed to 


vads 


main were 
over several pues 

square 
timbers and vertically with 
12-in. by 4-in. vertical rubbing-pieces and 
a 12-in. by oping \ precast 
vertical fender-beam 
is suspended from the front main beam 
and built into the lower horizontal 
reinforced concrete longitudinal brace 
Guards are provided at the bottom of the 


horizontally 
6-in. oak ¢ 


reinforced concrete 


fenders to prevent ropes being caught 
behind the fenders 
The mixture of the concrete 1s 1:2:4 


in work above water and 1: 14: 3 in piles 
and other precast members below water 
The design stresses are generally 18,000 Ib 
per square inch in mild steel reinforce 
ment and 8) Ib pel squa4e inch in con 
crete the modular ratio being 15 Lhe 
coarse aggregate for the concrete was 
crushed whinstone Natural sand and 


De 


ember, 
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Plan of Quays and of Western Quay. 


A QUAY AT WALLSEND. 


TLREN QUAY 


teat 


Portland 


cement 
The specified minimum strength 
of 6-in. cubes was 4500 lb. per square inch 
at fourteen This 


rapid-hardening were 


used 


days 


strength was 
easily exceeded Some cubes tested at 
seven days could not be broken as the 
testing machine available could only cause 
a compressive stre of 6000 Ib per square 
inch The whinstone often contained a 


considerable amount of dust Batching 


was by volume 
The Bollard Quay. 
The bollard-quay (Fig. 6) is a small 
separate structure at the extreme western 
upstream) end of the quay, and is 


designed for a mooring pull in any dire 
tion Che structure is supported on six 
vertical piles and five piles driven to a rake 

The vertical upward com 
the force on the bollard ts 


of rt m 3 
ponent of 


resisted by the weight of the structure and 
the frictional re 
concrete 


sistance of the reinforced 
piles and steel sheet-piles 
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PART PLAN OF ANCHOR BLOCK 


Fig. 5. 


Construction. 


Before commenced two 
old dolphins and a gangway were demol- 
ished [he construction of the launch- 
dock entailed the excavation by grab of 
vd. of silt 15 ft. below low water. 
The method of construction intended was 
altered because steel sheet piles were not 
available at the start of the work, and 
therefore the reinforced concrete piles had 
to be driven at a maximum distance of 
70 ft. from the top of the existing river 
bank before the sheet-piles were driven 
Ihe following procedure was adopted at 
the eastern end, and also with modifica- 
tions at the western end. A timber piled 
gantry was constructed between the river 
bank and the new quay. A rail track was 
laid on the gantry and another track on 
the river bank, both tracks being parallel 
to the line of the new quay. The tracks 
carried a 10-tons travelling derrick crane, 
and beside this was a modified Bailey 
bridge set at right-angles to the tracks and 
cantilevering 40 ft. over the river. Kails 
laid along the top chords of the Bailey 
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Reinforced Concrete Anchor Block. 


trusses carried a 50-ft. piling-frame and 
boiler Ihus the piling-frame could be 
taken over the river and the entire Bailey 
undercarriage could be moved laterally 
along the site It was thought that when 
driving the outer row of piles it would be 
necessary to pack the undercarriage from 
the inner row of piles already driven in 
order to reduce whip and sway, but this 
was found to be unnecessary, although the 
piling-frame was on a cantilever a distance 
of 34 ft. from the outer rail rhe piles 
were therefore driven with a long unsup 
ported length from the bottem of the 
leaders to hard ground. Fig. 7 shows the 
arrangement of the piling-frame and the 
Bailey undercarriage used at the western 
end 

Some difficulty was experienced in cast- 
ing the lower brace at the front of the 
quay. The bottom of this beam is about 
2 ft. 6 in. above extreme low water, and 
was therefore too close to the water for 
sufficient frictional support to be pro- 
vided for the shuttering clamped to the 
piles, especially as the piles were covered 
with black oil from the water. The shut- 
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tering for these beams, which carried the 
wet concrete and also supported the ends 
of the precast braces and the precast 
fender-beams, was therefore suspended by 
long tie-rods from steel « hannels bolted to 
the piles at the upper hfting-holes (Fig. 8) 
The deck is shown in course of construc 
tion in Fig. 9 


Fig. 7.--Pile-driver on Cantilevered Undercarriage. 


a 


An unforeseen hazard was that newly- 
launched hulls of ships of up to 10,000 tons 
were, while being fitted out, moored to the 
old quay at the middle of the new work. 
During high winds these ships swung close 
to the end of the cantilevered truss, and 
the heavy mooring wire ropes passed 
across the new work and rose and fell 


Fig. 8. Suspended Shuttering. 
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A QUAY AT 


Fig. 9. Construction of Deck. 


with damaging and dangerous effect upon 
the temporary timbering and shuttering 
and upon the travelling derrick 

The consulting engineers for the new 


Competition for the 


IN view of the Special Roads Act of 1949, 
which authorises the construction of 
motorways in Great Britain, the Cement 
and Concrete Association recently spon- 
sored a competition for bridge designs 
The competition was open to engineers 
and architects normally resident in Great 
Britain and Northern Ireland Prizes 
£300, and were offered 
( ompetitors were required to submit one 
design for each of three types of bridge 
suitable for carrying a road or footpath 
over motorway 

[he assessors were Sir Percy Thomas, 
OBE Past President of the Royal 
Institute of British Architects); Mr. J 


of 4500 4200 


works are Messrs. R. T. James & Partners, 
and the contractors are Messrs 
Wimpey & Co., Ltd [he original con 
tract price was about /100,000 


(C,eorge 


Design of Bridges. 


Cuerel (Partner, Messrs. Rendel, Palmer 
and Tritton); Mr. A. Moller (Director, 
Peter Lind & Co., Ltd.); Mr. E John 
Powell (Engineer and Surveyor, County 
of Glamorgan) ; and Mr. J. Reed (Partner, 
Messrs. Blyth & Blyth 

In the opinion of the assessors, the 
designs submitted by Atkins & Partners 
and Clive Pascall, and by Lindsey Drake, 
Denys Lasdun, A. J. Harris, and W. M. 
Johns, were so equal in merit that they 
have placed them together and divided 
the first and second prizes between them. 
The third prize is awarded to Louis Erdi 
and A. J. B. Birkmyer. 
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Tue following notes on cast-in-situ con- 
crete treated by vacuum processes have 
been contributed by Mr. K. P. Billner, 
of New York, who was a pioneer of this 
proc ess. 

The basic vacuum process is a method 
of expelling the excess water in placed 
concrete by creating a high vacuum 
within a suction mat in contact with the 
concrete. With a suction equivalent to 
23 in. of mercury, a pressure of 1500 Ib. 
per square foot due to atmospheric pres- 
sure on tlie outside of the mat forces 
the mat against the concrete, expels the 
water, and in large measure closes the 
water voids. Asa result a very dry con- 
crete is obtained almost immediately, 
although the concrete when placed may 
have a comparatively high water con- 
tent to produce the desired degree of 
workability 

For cast-in-situ construction, small and 
easily-handled vacuum mats are used 
When enough concrete has been placed 


**Vacuum’”’ Concrete. 


“VACUUM ” 


CONCRETE. 


to permit the finishers to start screeding, 
suction mats about 3 ft. by 4 ft. are laid 
side by side on the freshly screeded con- 
crete to form a continuous band 4 ft. 
wide across the concrete. As each mat 
is placed it is connected by a 1-in. vacuum 
hose to an outlet on the manifold which 
is connected to a pump. Suction is 
applied or cut off by a valve on the back 
of each mat. Suction is applied to each 
mat as it is placed. The speed of the 
work is generally adjusted so that by the 
time the last mat is placed it is time to 
shut off the suction on the first mat. By 
ropes attached to the back of the mat, 
each mat in turn is moved ahead a dis- 
tance of 4 ft. (the length of the mat) until 
the entire line of mats is advanced 4 ft 
This cycle is repeated throughout the 
working day 

Processing for five to ten minutes may 
make a 6-in. slab of concrete of ordinary 
workability so hard that a man can stand 
on it without making an appreciable im 


COPPER 


forexpansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MANCHESTER 


MORTON STREET FAILSWORTH 
Telephone: FAiLeworth 1115/6 


STRIPS 
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Fig. 1.—Vacuum-lined Column 
Shutters. 


print The finishers can float and trowel 
the slab ten to fifteen minutes after the 
concrete has been screeded Iwo men 


with one set of mats can treat 10,000 sq ft 
of slab per day 

lor dams and culverts the vacuum mat 
is applied as a lining to ordinary shutter 


sy interposing a series of horizontal 


ins 
seals or cut-otts in the vacuum-mat con 
truction, the vacuum process is apphed 
in a series of shallow lifts making possible 
the use of lighter shutters In an 8-ft 
wall, horizontal seals might be at every 
2 ft. of the height As the shutter 1s 
filled, suction is applied as soon as the 
first seal is covered, and so on with each 
succeeding 2-ft lift \s the process 
quickly changes the concrete from a fluid 
to a more nearly solid mass, the hquid 
pressure on the shuttering ceases and the 
huttering need be designed for a head 


of only 3 ft. instead of 5 ft [he con 
crete is hard enough within an hour after 
the last concrete 1 placed for the wall 
shutters t be removed 


\ reservoir recently, completed at 
onstructs the 
tt 


100 
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The column foot- 
loor were cast first Then 


120 ft. by 12 ft. high 
ings and the ft 
eighty 12-in. square columns, flared to 
3 ft. square at the bottom and to 15 in 
square at the top, were cast, using two 
vacuum-lined steel moulds (Fig. 1) which 
were held to the floor by suction Lhe 
concrete was consolidated by a small 
vibrator fixed to the moulds, also by su 
tion The moulds were released half-an- 
hour after the concrete was placed and 
The outer 
walls, which are 12 ft. high, were cast 
similarly The roof slabs are ribbed, and 
were precast in concrete moulds, vacuum 
processed, and then lifted and set in place 
Phe roof is designed for 
a load of 500 lb. per square foot because 


were used five times each day 


on the columns 


it carries 2 ft. 6 in. of earth as well as 
the superimposed load The precast roof 
slabs were prestressed by the Belgian 
method 


The Economic Design 
of Rectangular 
Reinforced Concrete 
Sections 


By T. P. O'Sullivan, Ph.D... B.Se.Eng., 


original work, of great value to students 


This an important and 


as well as to the practical designer. It 
eliminates trial and error methods and 
establishes the best arrangement of 
reinforcement, resulting in considerable 
economies in the use of steel. With 


design charts, tables, ete. 126 net. 


Parker Street, Kingsway, London, W.C.2 
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— Whe of Scaffolding / 
wish you a happy Christmas and a 

most prosperous New Year 


SCAFFOLDING (GREAT BRITAIN) LTD. 


MIiTCHAM™ SURREY 


Telephone MITCHAM De Telegrams SCAFCO. MITCHAM 


Branches at | ABERDEEN - BIRMINGHAM - BOURNEMOUTH - BRIGHTON: BRISTOL 

CAMBRIDGE - CARDIFF - DOVER - DUBLIN - DUNDEE - EDINBURGH - EXETER 

GLASGOW HULL LEEDS LIVERPOOL - MANCHESTER - NEWCASTLE 

NOTTINGHAM OXFORD - PLYMOUTH - PORTSMOUTH SOUTHAMPTON 
STOKE-ON-TRENT SWANSEA 
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A Reinforced Concrete 


Tue reconstructed Friedrichs bridge 
(Fig. 1) at Heidelberg, which is described 
in a recent number of “ Die Bautech- 
nik ’’, has some unusual features. The 
superstructure was destroyed during the 


BRIDGE AT HEIDELBERG. 


Bridge at Heidelberg. 


width of the intermediate piers is 13 ft., 
and the cantilevered-head is 47 ft. 7 in 
wide. Consequently the span of the sus- 
pended beam 1s only 78 ft. gin. A com- 


parison with other designs showed that 


war. The new superstructure is carried 
on the old foundations, which have been 
strengthened and enlarged. The inter- 
mediate piers are uncommon, as each has 
a double cantilever at the head which 
permits spans of 126 ft. to be bridged 
with members the constructional depth of 
which is only 7 ft. 3 in. A single canti- 
lever is provided on the end piers. The 


this method was the most economical in 
steel. The negative bending moment is 
reduced by the wide piers, and, by select- 
ing a suitable position for the point 
of contraflexure, the negative bending 
moment at the pier and the positive 
bending moment at midspan of the sus 
pended beam are equal 

The beams were cast in situ in steel 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 


application to:— 
DORMAN LONG 


& CO. LTD., SHEET DEPT. 


AYRTON WORKS, MIDDLESBROUGH 


London Office : 


Terminal House, 52 Grosvenor Gardens, S.W.1 


DORMAN LONG 
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shuttering carried on temporary sus reduce the load in peporeen to the in 


<a pended steel girders An initial defile: creasing weight of concrete, so that the 

7 tion was caused by loading the steel level of the beam remained constant si 

girders with ballast-boxes containing There are nine longitudinal tee-beams Baap 
water after the shuttering was erected Ihe cantilevered heads of the piers are Bits: 
and the reinforcement was in place. The cellular a 
loads were applied at two points so as to A constructional disadvantage of this A 
produce deflections equal to the detlec design is the number of bearings required ad 
tions due to the weight of the beam as there are 105 in the entire structure % 


While the concrete was being placed, SLX Expansion joints permitting movement 
J 


water was released from the boxes to of railway track are also provided 


Lecture Courses on Concrete. 


THe following courses of lectures are Hammersmith School of Building, Lime 
announced Grove, London, W.2.—Mr. RK. H. Elvery 
London County Council School of will give six weekly lectures, starting on 
' Building, Ferndale Road, London, 5 W.4 January 30, 1951, on concrete technology 
Dr. Paul Abeles will give eleven weekly The Polytechnic, Regent Street, Lon- 
lectures, starting January 10; 1951, on don, W.1 Mr. F. W. Gifford will give 
prestressed concrete. Mr. W. P. I six lectures, starting on February 9, 1951, 
Eagles is lecturing on Tuesday and = on prestressed concrete 
Thursday evenings throughout the session Battersea Polytechnic, London, S.W.11 
on shuttering Mr. A. Goldstein will give six lectures, 


Carditt Technical College, Crury’s Road starting on February 13, 1951, on pre 
Annexe, Carditt Mr. W. M. Colly will stressed concrete 
vive nine lectures, starting on January to Further information about these courses 
1051, on Concrete technology mav be had from the addresses given 


WASHED 
BALLAST, SAND, SHINGLE & 
t Crushed Aggregate for Reinforced Concrete. 
WILLIAM BOYER & SONS, ‘LTD. 
Sand end Ballast Specialists, 
CONTRACT BY MOTOR (RONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 
Telephone: Paddington 2024 (3 lines). MEMBERS OF 5B.S. @ A.T.A. 


for 100°|, 
WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


DEPTFORD Teil. TiDewsy (486-7 LONDON, 


SEND FOR 
DETAILS 


REINFORCEMENT 
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A general view of the new coking plant at the East 
Greenwich Gasworks, designed and constructed by 
Messrs. Simon-Carves, Ltd., for the South Eastern Gas 
Board. All the structures shown are supported on 


Simplex Concrete Cast-in-Situ Piles. 


SIMPLEX PILES 


25 BRECHIN PLACE, 


SOUTH KENSINGTON, LONDON, 8.W.7 


Telephone: Fremantle 0035-6 
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WINGET TECHNIQUES IN CONCRETE PRODUCTION 


A one man operated 
Weigh Batching Plant 


THE WINGET PORTABLE TWIN TROLLEY BATCHER 


!. Towed straight on to job by email lorr 2. Trailer quickly disconnected and can be 
used for other jobs 


$. Weigh Batcher supported on overhead track 4. Two 21.14 Mixers in be chareed 
Centre section incorporated in the «eich ecar weighed material Tuo mpartment storace 
Manual indicator type beam box includes 2 bin has & cu. yd. capacity 


weigh beams of 2,000 Ib. capacity each 


HIS new Winget device extends still further the applications of scientific 

weigh batching. Weighing only two tons, it can be towed straight on to 
the job by small lorry, set up in 30 minutes, and put to work on supplying 
weighed materials to 2 mixers up to 21 14 capacity. The two-compartment 
storage bin of 8 cu. yd. capacity has sufficiently low he: adroom to allow direct 
charging by mechanical shovel or 
equal. While the plant is in use, the 


type chassis can be pat to 
uses. Details of this and other Winget ny) 


Engineering Catalogue (Publication 
No. 100). CONCRETE 


Batching Plant will be gladly sent on 
request. Ask for the Winget Civil nget 


PLANT SPECIALISTS 


WINGET LTD ROCHESTER: 


WINGET WEIGH BATCHING PLANT and nine eneisus 


other Engineering Equipment is supplied for 
such projects as: —Owen Falls (Uganda), Venda Tel Strood 7276 (S limes) Telegramas Wingetiom Rochewar 
Nova Dam, Grimsel Dam, Claerwen Dam, 
Maraetai Dam, Prescott Reservoir. 
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No timber is required, no carpenters’ work- 
shop on site. No obstruction beneath. 
For solid Concrete or Hollow Tile floor 
and roof construction. Instantly-adjustable 
up to [5 ft., adaptable for larger spans. 
Invaluable also for repair work. On hire 
from stock. Write or "phone. 


TRIANCO LTD. (D. 26) 


timber Court, East Molesey, Surrey 
"Phone: Emberbrook 3300 (4 lines) 


r—December, 1950. 


FOR PRESTRESSED CONCRETI 


Wire for Prestressed Concrete. 


Tue Patented Steel Wire Association 
informs us that wire of British manu- 
facture and of the following sizes and 
properties suitable for prestressed con- 
crete is obtainabl 

Wire 5 mm. (0-197 in.) Diameter The 
tensile strengths of wire of this size that 
can be supplied generally are So to 90 tons 
90 to 100 tons, and 100 to 110 tons per 
square inch Wire having a_ tensil 
strength of 110 to 120 tons per square 
inch can also be supplied im limited 
quantities by special arrangement 

Wire 7 mm. (0-276 in.) Diameter Wire 
of this size is obtamable having tensile 
strengths of So to oo tons and 90 
100 tons per square inch By 
arrangement limited quantities 
with a tensile strength of 65 to 105 tons 
per square inch can be supphed 

[he equivalent vield stress of these 
wires is such that the permanent elonga 
tion at a stress equal to 75 per cent. of 
the tensile strength does not exceed 
oO-2 per cent No creep occurs at a stre 
of half the tensile strength 

The data relate to wire in the « 

as drawn and the properties m. 
improved by after treatment 
smaller than 5 mm. and having 
tensile strengths can be obtaimed 


FABRIC 


FOR ROAD . 
REINFORCEMENT 


Specialities Allied to— 


CONCRETE & BUILDING PRODUCTS 

including Accelerators, Retarders, Hardeners, 

Waterproofers, Oilproofers, Cement Paints, etc. 
_ For full particulars please write 

ALLIED BUILDING COMMODITIES 
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DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 


Delivered in London area 


AGGREGATES (per cu. yd Washed sand, 17s, 
Clean shingle: in., 15s. 2d.; § in., 175. 6d 
Thar s ballast 145 od Broken brick 
i: I bd 

CEMENT (per tor lelivered at Charing Cross 

Portlar ement tons and upward ¢ 
Paper bags and non 
retur able te iCKS 12 extra 

Rapi role g Portland, ¢ bove ordinary 
Port nad 

459 6-ton Is paper ba 
125. 

Aquacrete ts. 6d. above ordinary Portland : 
paper bag extra 

Colorcrete (buff, red, and khaki), in 6-ton loads, 
rot bd paper bags 125. extra 


Snowcrete #it «9s im 
*Super-Cement,”” 318 6d. per ton above ordin- 

ary Portland cement (bags 125. extra) 
High-alumina cement, 1 ton and upwards 
per ton 


paper bags 


zat 6d. per ton paper bags 12 
extra 


Snowcem paint 6S. per cwt. inc. containers 
prices of trmber, refer to S.R. & 
©., 1949, No. 1079 (price 1s. 14.) and No. 94 
(price 5d.) issued by H.M. Stationery Office 
RemnrorcemeNntT.—-Mild steel round bars (per 
cwt fin. to 2§ in., 28s. 2d & in. to 

in.,29s. § in., 298. 8d. in., 315 


Materials and Labour. 
up to f5000. Ime 


(Contracts 10 per cent 


proft 


PORTLAND CEMENT CONCRETE, 1: 2: 4.— 
Foundations, 2s. 2d. percu. ft. Colummns, 2s. 5d 


per cu, ft Beams, 2s. $d. per cu. ft Floor 
slabs 4 in. thick, ¢ 10d. per sq. yd.; Do., 

in., 5 rd Deo., 6 in 10s. 34. ; Ly 7 in 
2 Walls 6 in. thick, 10s. 3d. per sq. yd. 
Add for hoisting 3s. 6d. per cu. yd. above 
ground floor level. Add for rapid-hardening 
Portland cement 2s. per cu. vd 


REINFORCEMENT Mild steel round bars, includ 
ng cutting, bending, fixing, and wire (per 
wt tin. to gin., 458. 6d. & in. to 
43s. Od & in. to 2§ in., 425 

SMUTTERING AND SUPPORTS 

WwW Alls per 
Floors 


In small 


square 
10 ft. high), 160s. per square 
juantities, 1s. Sd per sq. ft 
Columns, average 15 in. by 18 in. (per sq. ft.), 
1s. Sd in narrow whuiths, 2s 
Beam sides and soffits, average 9 in. by 12 in 
er sq. ft.), 2s in narrow widths, 2s. 2d. 
Raking, cutting, and waste, sd. per lin. ft 
splays, 3d. per lin. ft 
Small fillets to form chamfers, 6d 


average 


per lin. ft 


Wages. 


The rates of wages on which the above prices 
are based are: Carpenters and joiners, 45 
yer hour (carpenters 2d. a day tool money) ; 
as. 6d Men on mixers and 
hoists, 2s. 74.; Bar-benders, 2s. 5d. 

Thus column is speraliy compiled for “ Concrete and 

Constructional and 13 strictly copyright 
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DATA FOR PRICING REINFORCED CONCRETE 


(CONCRETE 


DIESEL 
PILE DRIVER 
CHEAPER to OPERATE 

than Compressed 


Air or Steam types. 


Por medium or light iving jobs 


2 men oan 
in 30 minutes. 


Uses approx juarts of DIESE! 
uly, employ lirect 

t witha ha r itself N 

hoses, seit cling, oper 


it 
Model D. 4 (1,232/1,4561b 


See |} 
ated 
tet 
river t 


SUERTSORT Internal 


CONCRETE VIBRATORS 


(Patented 


Two TYPES 
Exwemely easy to 
work in chee 
intrk ate reinforoe 
ment. Petrol Fie 
Drive 
confined t 
the “ epade thus 
ensuring life 
of motor ; 
bo #train on opera 
tor all mechanical 
parte greased and 
scaled) be 


Drive ani Blectrt 
& aft motels 


Write for Polder 


C. H. JOHNSON 
(Machinery) LTD. 


DV/%4. Adewood Read, Stockport 


Write for details of oar 
CONCRETE VIBRAT- 
ING MACHIN B®: Tables, 
loternal vibrators, Plat- 
form vibratera, etc. 


TERMS CAN BE 
ARRANGED. 


For ‘urther details and full technical assistance, please lelephon+ 
our nearest representative 

London: Pollards 3133. Bristol: Lalegate 277 Newcastle 

omTyne: 25610. Midlands: Sutton Coldteld 3045. Yorks 

Leeds 56165. Lanes. Gatley 4404. South Wales: Cardiff 44199. 
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Decemner, CONCRETE AND CONSTRUCTIONAL ENGINEERING 


THREE TYPES OF 
B.S.P. PILING 


SEE: 


=» 


it, 


Vibro — Cast-in-place to 


length required — system en 


sures full crosse-ection of 


denae compressed comerete 


Presscore Bored piles built 


up in place, from pre-cast 
PRESTCO RE conerete units can be formed 
despite limited headroom No 


vibration 


Larssen Steel sheet piling 
for permanent retaining walls, 


cofferdams, etc 


LARSSEN 


THE BRITISH STEEL PILING CO. LTD. 
KINGS HOUSE, 10 HAYMARKET, LONDON, S.W.! 


Teleohone : Trafalgar 1024/8 Telegrams : Pilingdom, Lesquare, London 
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| 
| 
4 


MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word: minimum tos. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. number is. extra. 


Advertisements must reach thie office by 
the 25rd of the month preceding publicatica. 


SITUATIONS VACANT. Reinforced concrete designers 
ami detailers required by old-estabiished firm of civil 
engineering contractors in Leeds. The positions are 


permanent and progressive to suitable men, and the work 
is varied and interesting. Write stating age, qualifications, 
experience, and salary required. Applicants selected for 
interviews will be provided with travel vouchers and 
reasonable out-of pocket expenses. Apply in confidence 
to Box 2400, Consrauctiona, 


ina, 14 Dartmouth Street, Westminster, S.W.1. 
SITUATION VACANT. Engineer agent to take full 
charge of large civil engineering contract in S.W Previous 


experience in 
£1,400 p.a., 


similar capacity essential. Salary up to 
according to qualifications and experience. 
eply, stating name of previous employers, with dates, 
age, and very brief particulars of other qualifications, to 
Hox 2419, Concerts Constevctional 
14 Dartmouth Street, Westminster, 5.W.1. 


SITUATION VACANT Architectural draughtsman re 
quired with an experience ot factory design. Applications 
to be sent, together with full details of experience and 
ary required, to Box C.b.273, at 191 Gresham House, 
London, 


SITUATIONS VACANT Draughtsmen-detailers and 
draughtsemen with working knowledge of reinforced con 
rete are invitea to apply to us for progressive and respon - 
sible positions which are now open in the Bristol area 


Write, giving full details, to Box C.B.271, at 191 Gresham 
House, London, E.C.2 
ITUATIONS VACANT British Railways (Western 
Region) require for Lor office designers tor reinforced 
uiges andl structures. Salary up to 40, acoord 
ina t ge and experience K edge { prestressed 
ncrete desirat Permanet prospect advance 
ent for right mer Applicat with age, details of 
‘ perience et t x 24 ANI 
‘ 4STRUCTIONA ENGINE RIN 14 Dartmoutt Street 
Westmunster, 5.W.r 
SITUATION VACANT We have a vacancy for a 
mechanical draughteman used t factory maintenance 
Ihe post offered is progressive and in the Lordon area 
Five day week and Der t heme in operation. Write, 


giving full details, to Box C.F 272, at tort Gresham House, 


SITUATION VACANT Required Deputy to 
Manager for engineering department in 
should all-round expenence of 
design and able to control staff The minimum age is 42 
years, ard the post offered is permanent and progressive 
Salary according to qualifications and experience. Five-day 
week and Pension Scheme in operation Write, giving full 


Design 
Burmingham 


have reinforced concrete 


details, to Box at Gresham House, London, 
E.C.2 
TTt ATION VACANI K forces concrete designer 
te for bast Afr Write ful letarks of expenence 
age, whether marned ungie, salary required, etc t 
FDO B mecate, London, E.C.2 
SITUATION VACANI Remforved mecrete engineers 
have vacancy Bristol office for designer detailer, 
‘ ed pers preferred, but osderation given to suitably 
al cants wh we keen ¢ btam thes specialist 
24 S RPTE AND CONSTRI TIONAL 
14 Dartmouth Street, Westmmster, S.W.1, 
ITUATION VACANT Precast concrete First class 
prajuction manager required. Salary between 
rehing t yualf ations and expenence Must 
be fully conversant with all branches of the mdustry 
Initiative and drive required, which will ensure prospects 
ot advancement N applic ation onsidered without full 
details of past expenence order quabifica 
age and salary require Wrote Box c o Watrer 
Jepo, Lrp., 47 Gresham Street, Londen, E.C.2 


Drawimg Office 
engineering division 
ton) and Windscale 
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Mi ked t 
yea pt 
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ant hould be expe 


work ts varied 
Although these are 
long term possibulitee 
ally to fill established 
age, nationality, full 


FoR ENGINEERS vil, MecHanical AN 
Services ARcHITE DRAUGHTSMES 
FOR THE GOVERNMENT SERV THE Downs 
New 

APPLICATIONS ARE INVITED for appointment 
engineers, architects, and draug men to the permane 
staff of the Ministry of W New Zealand, as foll 

1) CIVIL ENGINEERS es, at salarie 
from 4485 N.Z. to {810 N.Z. per im, for the desig: 
construction of hydro iv, bighwavy a 
water supply, bridge ther eral engineering, wor 

z) MECHANICAL ENGINEER 6 vacancies, at ar 
from 4485 N.Z. to {1,000 innum, for the 
amd maintenance of heavy arth rking and othe 
struct i machmery 

1) BUILDING SERVICES ENGINEERS 2 vac 
at salaries up to {goo per im m one se 
to £1,100 N.Z. per annut he od, located in We 
ton, for duties m oo wit he desagn, lave 
mstallation for all t ' and hospital ser 

Appheants for the vil me 
engineering positie hx be Associate Members t 
Institution Cr Me neers, Lond 
pphlicants for jun t iw arly 

x hold eng exempt 
sections A p ex 
tum Apt thor “ trom oe “ 
have passed Sect ave t yet complete 
Section C of these « Building Serv 
Engineers should for pre ‘ be Associate Member 
of the Institution of He Ventilat 

4) ARCHITECTS t ree pt 
N.Z per a Ap i be Associate 
Royal Institt A ppoan ter 
enga the de 
schools, offices, et 

DRAUGHTSMEN to N.Z. 5 
annum as under 

CIVIL ENGINEERING: « for the 
of heavy remtorced conc: ret 
work, falsework, and other y eerng work 

STRUCTURAI Ry ‘ r the design 
forced concrete and stru al ridge, buildin 
other structures 

MECHANICAI U for the general a 
detailed design of me ar ngineering Comstruc te 
equipment 

All the abowe salaries /1,100 N.Z arry 
addition an interim wage of #18 ss. NZ 
annum 

An engineer for the Ministry of Works, New Zealand 
will interview applicants London within the next few 
weeks At the interviews opportunity will be taken | 
give full information to appheants to assist them in deciding 
to accept offers of appointment 

Full details of conditi # contract, duties, experienc: 
required transportatx illow ances sccommmoda 
opportunities for advancement 1 locations at 


apr 


New 


applications in duplicate 


roth 
ever 
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MINISTRY OF WORKS 


rred, 


of Works 


STR 


Ale 


NEW ZEALAND 


untments are requires 


ZEALAND, 415 
December 


1980 


London, W 
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C.2, with 
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1, together with application forms 
are available on request trom the Hicu Cowrssioner For 
Strand whom 
kxiged not later than 
Consideration will be given, how 
to late applications received before roth January, 


re ed the structur 
duty I Risley (W g 
berks Hostel accommod.at 
nd Windseale. London Salar 
| Assist ‘ {300-52 Der 
try rate of 4440 per 
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Decemare, CONCRETE AND CONSTRUCTIONAL ENGINEERING 


NORFOLK COUNTY COUNCIL. 
Hicuways axp Barpors 


Nafronal Scale 

for Local 20-4 
Ippantment on 
Hredges Depart 


tees at the Head 


month s 
the National 
visevons of the 

ct 10%7 The 
pass a Medical 


rom the under 
referees, should 
endorsed not Later 


M.LC.E., Ht 


County Offhoes 


Road, NORWICH 


engineer requires 
first is expenence im 


ATION VACANI msulting 


er whtsn 


remiorced concrete tor re 
High salary and 
te in confidence 
a tull details of experence 
NSTRUCTIONAL ENGINEERING, 
ith Street strunster, 


ON VACANT 


wry 


‘restressed concrete Engineer 
mdon and travel 
with testing 

md a good 
particulars 


Queen Anne 


fon, 
ow 


Apply 


wanted vy 


contractors 


organisa 

ca to director 

and estimating designs 

preferably with some 

Minimum age Permanent 

week Westminster district. Full 

and salary required Box 2476 

RETE 14 Dart 
mouth Street, Westminster, S.W.1 


SITUATION VACANT Designer draughtsman required 
for consulting engineers, Westminster Particulars of 
expenence, qualifications, and salary required to Box 
2435, CowcerTe axp Consteuctional 
14 Dartmouth Street, Westminster, 5.W.1 

SITUATION VACANT Detailer draughtsman required 
for duty with large oil company im London. HNC. or 
equivalent. Must be capable of working from designer's 


Mii 
md have fair knowledge of theory of structures 
drawing ofhee experence salary appr 
mee 1 qualifications Write quoting 
Basxer & Sows, Lro 


avil 
indus 

rh for 
struc 
purst and 
NSTRt’ TIONA 
stmunster, S.W.1 


SITUATION VACANT 


PROFESSIONAL SERVICES 


detailing, estim 
for all types of 1 vfarced concret: 
structur red out in part-time by expenenced engineer 


es 


Hox 2433, CONCRETE awn! 
14 Dartmouth Street 


FOR SALE. 
OFFERS INVITED for large 


untities of MLS. formwork 
for concrete shuttering, panels 


lamps and corner angles 
i im good conditios Detwiled list on application t 
M. Doveras (Contractors), Trostre Works 
Lianellv, Carme 


FOR SALI Offers invited for large quantities of Lares 


1 and 2 G.B. sheet piling, Appleby, Frodinghar 
ll in lengths ranging to 20'-o". in goad om 


forwarded on application to Roseer M 


ontractors Lv Irostre Works, Lianelly 
artis 


FOR SALE. New 2§-in. bore rubberised canvas suction 
hose with coiled rust-proofed wire insert in 12 ft. and 6 ft 
lengths. 10s. and 4s. per length, carr. paid. Small orders 
C.W.O, please. Woovrt & Turswer, Burnley. Tek 

phone: Burnley 3065 


FOR SALI 
tipping m 


sand 


Bourntor 


TENDERS INVITED. 
AUCKLAND HARBOUR BOARD 
NEW ZEALAND 


oF a Reinror 
Ware 


BOOKS on CONCRETE 


“CONCRETE SERIES” 


books on concrete are available on 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. Fora 

piet catalog giving prices in 
sterling and dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
England 
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(rate, Wests ster, Bburnhrook, Birmingham, 29 

| ATIONS VACANI The Brit Reimforced Con 
cTete i Lt re pire several qualifed 
cle ers witl pecialist expenence for their | 

M hest Newcastle, Leicester, Sheffic umd ¢ 
of Five dav week taff per heme 
5 TENDERS FOR ED 4 | 
SI ATION VACANT. Outside manager 
progr e fin struct engineers and 
Sa “pe pr reinforced concrete construction Tenders are invited for the construction of a reinforce i‘ 
wit the rht man mcrete pried jetty, 1200 feet long by yrofeet wide, and ste 4 

“ t lx fir x er wit pacity for detail pile breastwork, 760 feet ' Auckland, N AY 
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with expert ‘ ete stee!] erecty volving the 
g of heavy ent b wledge ot ler do ent | plans may be obtained from A 
ill trades t pervise plet nkings. Howse Harbour 1, Auck 1, New Zealand, or Wilh 
tle. Mid ‘ Write tatinmz age, tra Z, experi Caw st lane juare Lond 
iy ence ry require Box 2431, CONCRETE anp Tenders close at Auckland, New Zealand, 6 February, 16 a} 
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“ REINFORCED CONCRETE” 


By Professer A. L. L. BAKER 
Professor of Concrete Technology, impertal College of Sclence and Technology, London 


312 pages. 185 iMustrations. Price 15s. By post: 15s. 9d. in Britain; 3.50 dollars in Canada 
a 


ad U.S.A. 


Published 1949 


ESCRIBES the theory and practical design of concrete structures of 

all kinds. 'nvaluable for students and for engineers wishing to acquire 
a sound knowledge of the latest developments of reinforced concrete. Gives 
several methods of analysing indeterminate structures. Designing within 
safe limits is described. Diagrams and tables facilitate the use of theories. 
Examples, working drawings, specification, and extracts from the latest codes 
of practice. Recommended procedure in office and on site based on experience. 
General examples of design. Photographs of notable structures and concrete 


finishes. 


or Dersion Factor of 
safety: Loads and stresses; Safe limits of 
assumptions ; Influence of cost and other fa 
tors; Organisation and essential experience ; 
Aesthetic principles. 


2.—-STATICALLY INDETERMINATE 
TuRES : Elastic deformation ; Slope and deflec- 
tion expressed as elastic weights ; Mohr’s rule ; 
Bending moments at fixed supports 

Continuous Beams Bending moments at 
supports determined by the methods of fixed 
points, ¢ oefficient-of-restraint, moment-distribu- 
tion, and characteristic points 

Structures Arcnes: The bik 
method: Muller-Breslau's solution ; Profile of 
an ideal arch; Application of the general 
elastic equations for fixed arches; A simple 
method of calculating wind moments on frames. 

DistripuTion oF Loap ON A GROUP OF 
Pues: Analysis; Example; Arrangement of 
piles in jetties 

SLABS SPANNING IN Two Directions: Slabs 
supported by beams; Fiat slab beamless con 
struction 

VAULTS The membrane theory ; 
Semi-ellipsoidal and semi-cylindrical “ shell" 
roofs; Graphical analysis of domes 


anv Stans: Theory of reinforced 
concrete; Grip; Shear; Bending ; lee- 
beams ; Rectangular beams and slabs ; Elasti 
deformation 

PracticaL Metnops or Dresicn: Diagrams 
for tee-beams, reciangular beams and slabs; 
Effect of creep; Economical dumensions ; 
Summary of methods; Factor of safety 


4.-—Cotumns anp Struts: Short and long 
columns under axial load; Columns subjected 
to compression and bending; Long « jJumns 
eccentricany loaded 


CONTENTS 


Concrete Publications Limited, 14 Dartmouth Street, London, $.W.1, England 


s.—-SECONDARY Stresses: Creep; Shrink- 
age: Plastic yield; Torsion; Temperature 
stresses. 


6.—PRESTRESSED CONCRETE Methods of 
prestressing concrete ; Principles of prestressed 
concrete beams; Comparison with ordinary 
reinforced concrete beams; Advantages of 
using high-grade concrete and steel; End- 
anchored and concrete-gripped wires; Sim 
plified method of calculating the moment of 
resistance ; Beams of any cross section ; Shear- 
ing stresses; Deflection; Summary of pro- 
cedure for design; Recommended practice. 

7.—DESIGN PRACTICE: PRINCIPLES OF 
Desicn: Buildings; Bridges; Tanks and 
Bins: Retaining walls and dams; Under- 
ground structures; Jetties and wharves; 
Foundations. 

DETAILS OF REINFORCEMENT AND DRAWING 
Orrice Practice: Principles; Types of rein- 
forcement; Detailing; Work in the bending 
yard and on the site; Checking calculations 
and drawings; Examples of drawing: 


—EstimMaTING, COSTING, CHARTS. 


CONCRETE CONSTRUCTION: Aggregates; 
Workability, water content, density and 
strength of concrete; Concrete mixtures; 
Making and placing concrete ; Surface finishes ; 
Site planning and inspection ; Specification. 

10,—COMMERCIAL PRACTICE. 

11.—Desicn Data: Working stresses in 
concrete and reinforcement ; Factors for resist- 
ance to bending; Areas of round bars; Super- 
imposed loads for buildings; Velocity and 
pressure of wind ; Bearing pressure on ground ; 
Slabs spanning in two directions. 


12.—-GENERAL EXAMPLES. 


13.—Ptastic THEORY. 
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Every 
well-planned road 
laid in 

Reinforced Concrete 
is a step nearer 
to national 
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